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CHAPTER 1 

INTRODUCTION, METHODS, PRINCIPAL RESULTS 



In 1966 Congress added an Interlibrary Cooperation Title to the 
Library Services and Construction Act. The Washington State Library 
Commission immediately appointed an Interlibrary Cooperation Advisory 
Council as required, representing the library profession and the 
general public. The Advisory Council recommended to the State Library 
Commission a program of action which included retaining a consultant 
team to design a long range plan based on guidelines established by the 
Council. The State Library Commission retained Becker and Hayes who 
developed A Proposed Library Network for the State of Washington^ The 
Advisory Council and the State Library Commission accepted the proposed 
plan in concept (Fall of 1967) and directed the Washington State Library 
staff to provide the profession with an opportunity to discuss ? criti- 
cize, and accept or reject the concept. This was done through a series 
of meetings around the state in the Spring of 1968. Thoughtful sugges- 
tions for improvement were made by the more than 1,000 librarians who 
attended the series. The concept was accepted * and the State Library 
was designated the agency for moving ahead on further planning and im- 
plementation. The stimulus of the Interlibrary Cooperation Funds, 
slight though they were, resulted in planning for library development 
moving ahead at a more rapid pace. The prpgram concept was also ac- 
cepted by the state administration. As the State Library and the 
Budget office worked to develop funding analysis, it became clear that 
much more information was needed before good cost analysis could be 
developed. The Council, State Library Commission and the State Library 
staff agreed that research funds should be sought to enable us to de- 
velop ways of evaluating alternate approaches to network development. 

Staff -at the Washington State Library together with faculty at 
the University of Washington prepared the research proposal and sub- 
mitted it to the U.S. Commissioner of Education in January 1969. 
Announcement of proposal acceptance was received in June and the dura- 
tion of research activity set for June 16, 1969 to June 15, 1970. The 
end date for the project was later extended to October 31, 1970. 

The initial intent of the research project was to construct a 
quantitative model which would assist in making decisions regarding the 
details of network design such as location and type of data processing 
equipment, communications procedures and equipment, personnel require- 
ments, and so forth. At a very early stage, however, it became appar- 
ent that insufficient quantitative information was available regarding 
library operations in the state to permit detailed design of a network. 
Accordingly, efforts were redirected toward obtaining basic data on 
the scope and characteristics of library activity, and modeling was 
focused on descriptions of principal library functions for several 
possible network configurations. 

1 .1 Methods 

The project was conducted in two phases; first, data collection, 
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second 5 analysis and modeling. Data collection extended from the in- 
ception of the study until the Spring of 1970. A sample of 33 libraries 
was selected which consisted of 20 municipal, county and regional public 
libraries (including the 19 largest), the two state universiries, 3 
state colleges, 7 community colleges and the Washington State Library. 
Data gathered were in the areas of book holdings, book collection 
overlap, interlibrary loans and circulation. Techniques used in this 
survey are described in detail in later sections. In addition, special 
studies were conducted, such as the circulation analyses reported in 
Appendix B . 

Two questionnaires were utilized; one for cost information on 
technical services, the other for a survey of administrators 1 attitudes 
concerning networking. Results obtained from these questionnaires are 
presented in Chapter 3 and Chapter 5 respectively. 

In the Spring of 1970 project emphasis shifted to analysis and 
modeling. Major activities included the development of computer pro- 
grams in analyzing alternate network configurations for interlibrary 
loan, technical services and collection management; analysis by computer 
of large samples of circulation records; and correlation and multiple 
regression analyses to develop quantitative descriptions of a variety 
of existing library phenomena . Other analytical efforts were focused 
on development of a translation table between Library of Congress and 
Dewey Decimal classification schemes; and construction of a book col- 
lection overlap matrix for the 33 libraries. 

1.2 Principal Results 

Three different types of results were obtained from the research 
study. These are listed below and have been grouped according to 
whether they relate to methodological deve-lopments, library operations 
in general, or specifically to the selection of a network configuration. 
References in parentheses indicate the location in this report where 
each item is discussed in detail. 

1.2.1 Methodological Developments 

a) Quantitative models of the functions of interlibrary 

loan, technical services, and collection management were 
developed for each of three system configurations; the 
present system, a regional network, and a statewide 
network. (Secs . '2.2, 3.2> and 4.2) 

o) Computer programs were written to carry out the calcula- 
tions required by the models. (Appendix F) 

c) A Technical Services Cost questionnaire was designed. 

(Appendix C) 
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d) An Administrative Attitude questionnaire was designed, 
(Appendix E) 

e) An L,C. -Dewey translation table was constructed with 
data supplied by a computer program written to analyze 
the relationships between the two systems, (Appendix A) 

f) A book collection overlap matrix was constructed. 

(Appendix A) 

g) A computer program was developed for analysis of book 
circulation records, (Appendix B) 

h) A model was developed to evaluate the automation of 
technical services. (Appendix D) 

1.2.2 Library Operations 

a) Approximately 90% of books published in the United States 
during 1968 were acquired by the state’s libraries. 

(Sec. 4.1) 

b) Overlap of book collections is such that 10 libraries can 
supply approximately 95% of the titles available in all 
libraries in the state. (Table 4,8) 

c) Over 50% of the titles in each of three libraries studied 
did not circulate during the periods studied. (Tables 

4 ,6-4.9) 

d) Substantial similarity existed between the age distributions 
of samples of books circulated by each of the two libraries 
even though there was considerable difference between the 
age distributions of their collections. (Figures 4.1 & 4.2) 

e) Costs of providing centralized technical services by 
automation are similar to costs of providing these 
services manually. (Sec.D.5, Figure D.4) 

f) Relationships in the form of linear equations are discernible 
among operational characteristics such as total circulation, 
additions to the collections, interlibrary loans, etc. 
(Appendix G) 

1.2.3 Network Configurations 

a) Costs. (Sec. 6.1) 

— Estimates of the annual costs of performing the functions 
of interlibrary loan, technical services, and collections 
management for three system configurations are as follows: 
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Present system $2,840,000 

Regional network .... 2,265,000 

State-wide network . . * 1,625,000 

— Adjusting for anticipated increases in interlibrary 
loans and added communications, estimates of the 
annual costs of performing the three functions are: 

Present system $2,840,000 

Regional network . * « . 2,830,000 

State-wide network . . . 2,420,000 

— Considering the uncertainty in estimation and the 
minor differences in adjusted costs, cost considera- 
tions alone are insufficient to allow choice between 
alternate network configurations. 

b) Benefits. (Sec. 6.2) 

— Both regional and state-wide network configurations 
offer greater access to library resources than the 
current system. However, state-wide networking 
offers by far the larger increase in resource availa- 
bility. 

— Both regional and state-wide network configurations 
provide an improved base for growth and development. 
However, state-wide networking is preferred because 
of the larger scale of anticipated operations which 
would allow use of advanced technology and special- 
ized personnel. 

c) Administrative attitudes. (Sec. 5.5) 

— Administrators have generally favorable attitudes 
toward the concept of a network for the state . 

— Centralized technical services and collection manage- 
ment, which are important network concepts in this 
research study, while considered acceptable by admin- 
istrators, are ranked lowest in desirability. 
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CHAPTER 2 
INTERLIBRARY LOANS 



As research on this network project began in the summer of 1968, 
a study of interlibrary loans and the functioning of the Pacific North- 
west Bibliographic Center (PNBC) by Mrs. Lura G. Currier had already 
begun. It was decided, therefore, that another comprehensive survey 
of interlibrary loans would be redundant and that this project would 
concern itself with the general operation of interlibrary loan within 
the state and would focus on the quantitative aspects of the service, 
especially as these would relate to network design. Data have been 
assembled from the Currier report. Annual Statistical issues of the 
Library News Bulletin, interviews and samples drawn by the research 
team, and various reports of individual libraries. The combined data 
from these sources provide a reasonably accurate estimate of state- 
wide interlibrary loan activity. 

2.1 Description of Current System 

An overview of the volume of interlibrary lending and borrowing 
is provided in Table 2.1. The distribution of these transactions^by 
the geographical regions suggested in the Becker and Hayes report is 
shown in Figure 2.1. Borrowings by individual libraries in the state 
for 1969 are shown in Appendix F, Figure F.2. The level of interli- 
brary loan activity varies seasonally through the year with low levels 
of activity occurring in the summer months arid higher levels in the 
fall and late winter and early spring. For the Washington. State Li- 
brary, for example, activity in 1969-70 varied from a low level of 
1,780 requests in August to a high of 5,130 requests in April. Data 
showing year-to-year changes for three of the organizations most active 
in interlibrary loans are shown in Table 2.2. The volume of activity 
is generally increasing, but not at any regular rate. Part of the in- 
crease shown for the Washington State Library in 1968, 1969, and 1970 
is due to changes in reporting procedures. 

Characteristics of interlibrary loan requests are shown in part in 
Tables 2.3 and 2.4. Table 2.3 is a distribution by age of books from a 
sample of 2,008 requests at the Washington State Library, 649 requests 
at PNBC, and 452 requests at the University of Washington. Table 2.4 
shows the distribution by Dewey class number of 452 book requests at 
the University of Washington and 8,305 requests at the Washington State 
Library. Response times for the Washington State Library and PNBC are 
summarized in Table 2.5. The times shown in this table are from date 
of request until shipment of the material, including weekends and holi- 
days. An additional 2-3 days should be added for actual delivery of 
the material to the requesting location. 

Major roles are played in the current interlibrary loan activity 
by the Washington State Library and PNBC. More than 90% of public 
library requests are sent to the Washington State Library which is able 
to fill about 75% of them. Those not filled are routed almost without 
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TABLE 2.1 

ESTIMATED INTERLIBRARY LOAN ACTIVITY, 1969 
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TABLE 2.2 

CHANGES IN INTERLIBRARY LOAN ACTIVITY 



PI-SCAL 

YEAR 


REQUESTS TO WASH. 
STATE LIBRARY 


REQUESTS TO PNBC 


iteRs loaned BY 

SEATTLE PUBLIC LIBRARY' 


1944-1945 


7,100 


2,930 


2,170 


1949-1950 


12,160 


9,140 


2,340 


1954-1955 


16,320 


12,390 


N.A. 


1959-1960 


20,960 


12,260 


2,870 


1964-1965 


22,160 


16,220 


N.A. 


1965-1966 


22,900 


16,080 


7,370 


1966-1967 


22,980 


18,120 


7,840 


1967-1968 


22,970 


19,370 


10,580 


1968-1969 


31,330 


17,510 


12,820 


1969-1970 


36,070 


17,770 


11,430 


*Data are d 


:or calendar years ; 


1944, 1949, etc. 
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TABLE 2.3 

AGES OF INTERLIBRARY LOAN BOOK REQUESTS 



WASH. STATE LIB. UN1V. OF WASHINGTON 



l NBC 



YEAR 


VOLUMES 


CUM. 

PERCENT 


VOLUME 


1969 


130 


6.5 


2 


1968 


200 


16.4 


19 


1967 


165 


24.7 


22 


1966 


159 


32.6 


7 


1965 


147 


39.8 


16 


1964 


123 


46.0 


11 


1963 


128 


52.4 


19 


1962 


108 


57.8 


9 


1961 


104 


62.9 


6 


1960 


74 


66.6 


5 


1959 


59 


69.6 


3 


1958 


70 


73.1 


11 


1957 


59 


76.0 


1 


1956 


42 


78.1 


3 


1955 


40 


80.1 


7 


1954 


30 


81.6 


2 


1953 


20 


82.6 


2 


1952 


20 


83.6 


1 


1951 


24 


84.8 


6 


1950 


27 


86.1 


1 


1949 


11 


86.7 


5 


1948 


12 


87.3 


4 


1947 


4 


87.5 


5 


1946 


15 


88.2 


0 


1945 


10 


88.7 


1 


1944 


7 


89.0 


0 


1943 


11 


89.6 


1 


1942 


10 


90.1 


1 


1941 


6 


90.4 


0 


1940 


5 


90.6 


3 


1930-39 


60 


93.6 ) 




1920-29 


48 


96.0 ) 




1910-19 


31 


97.5 ) 


49 


1900-09 


25 


98.8 ) 




Bef .1900 


24 


100.0 ) 





CUM. 
PERCENT 



VOLUMES 



CUM. 

PERCENT 



•9 ) 

9.5_) 

19.4 ) 

22.5 ) 

29.7 

84.7 ) 

43.2 ) 
47. 3_) 

50.0 ) 

52.2 ) 

) 

53.6 ) 

58.5 ) 

59.0 ) 
60 . 3_) 

63.5 ) 

) 

64.4 ) 

65.3 ) 

65.7 ) 

68.4 ) 

68.9 ) 

) 

71.1 ) 

72.9 ) 

75.2 ) 
75.2 ) 

75.6 ) 

) 

75.6 
76.1 ) 

76.5 ) 

76.5 ) 

77.9 ) 
) 
) 
) 

100.0 ) 
) 
) 



) 



28 



208 



4.3 



36 .4 



103 



52.2 



310 



100.0 
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TABLE 2.4 

SUBJECTS OF INTERLIBRARY LOAN BOOK REQUESTS 



DEWEY 
CLASS NO. 


UNIVERSITY OF WASHINGTON 
TITLES PERCENT 


WASHINGTON 

TITLES 


STATE LIBRARY 
PERCENT 


000 


1 


0.45 


- 

78 


.95 


100 


4 


1.80 


959 


11.54 


200 


11 


4.95 


324 


3.90 


300 


39 


17.57 


1,725 


! 20.79 


400 


4 


1.80 


76 


.90 


500 


50 


22.53 


441 


5.30 


600 


38 


17.12 


1,908 


22.99 


700 


8 


3.60 


838 


10.09 


800 


1 27 


. 12.16 


409 


4.90 


900 


40 


18.02 


833 


10.04 


Biography 


* 


- 


371 


4.45 


Fiction 


** 


- 


343 


4.15 


Totals 


222 


100.00 


8,305 


100.00 



•Included in 900* s 
••included in 800’ s 
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TABLE 2.5 

RESPONSE TIMES TO INTERLIBRARY LOAN REQUESTS 



ELAPSED DAYS FROM 
DATE OF REQUEST 
UNTIL SHIPMENT OF 
MATERIAL 


WASHINGTON STATE LIBRARY 


PACIFIC NORTHWEST 
BIBLIOGRAPHIC CENTER 


NUMBER OF 
CASES 


CUM. 

PERCENT 


NUMBER OF 
CASES 


CUM. 

PERCENT 


1 


960 


18.0 


0 


0.0 


2 


787 


32.7 


33 


6.7 


3 


626 


44.5 


19 


10.5 


4 


429 


52.5 


24 


15.5 


5 


245 


57.1 


8 


17.1 


6 


172 


60.3 


12 


19.5 


7 


185 


63.8 


10 


21.6 


8-10 


438 


72.0 


55 


32.8 


11-14 


366 


78.8 


133 


59.8 


15-21 


345 


85.3 


108 


81.8 


22-31 ) 






48 


91.6 


) 


786 


100.0 






More than 31 ) 






42 


100.0 


TOTALS 


5,339 




492 
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FIGURE 2.1 

GEOGRAPHICAL DISTRIBUTION OF INTERLIBRARY LOANING AND BORROWING 
(IN VOLUMES, 1969 ESTIMATES) 




Out-of-State 
2,100 L 
8,650 B 



exception to PNBC which attempts to locate the material. Seattle 
Public and Tacoma Public generally deal directly with PNBC as do 
the academic libraries within the state. Estimated flows of requests 
and material involving the Washington State Library and PNBC arc 
shown in Figure 2.2. PNBC has a location rate of approximately 
85%, having located and sent loan requests for 11,739 out of 14,046 
requests received. 

2.2 Models of Alternate Systems 



To estimate and compare operating characteristics of alternate 
systems of interlibrary loan, abstract representations of the systems 
under consideration have been developed. Many alternate system 
configurations can be devised, but because of time limitations only 
a few of these can be analyzed in detail. Three have been selected 
for analysis; the present system, a regional network following 
regional boundaries suggested in the Becker and Hayes report, and 
a state-wide network. The models of these three configurations are 
designed to reflect only aggregate lending and borrowing activity 
of libraries in the system and do not attempt to estimate specific 
flows . 

A detailed discussion of the computer program developed to 
perform the necessary calculations appears in Appendix F; input 
data to the computer program is shown in Figure F.2. Input data 
and the subsequent analyses cover only transactions within the state 
between public libraries, universities, colleges, community colleges, 
and the Washington State Library. Total transactions as calculated 
by the program do not equal those shown in Table 2.1. This is 
because Table 2,1 is constructed on the basis of loans reported by 
libraries while input to the computer program is the number of 
b orrowings as reported by libraries. Because of these statistical 
discrepancies in interlibrary loan reporting, estimates of total 
borrowings are approximately 15% less than estimates of loans. How- 
ever, since each system configuration analysis uses the same base 
data, the computed costs provide a satisfactory index for comparison. 

For the present system, costs for each library are the sum of 
borrowing and lending costs. Borrowing costs are the number of 
volumes borrowed, which is input data, multiplied by $4.50, the 
estimated cost per volume borrowed. This estimate is obtained from 
a study of the State Library 1 s interlibrary loan services and, while 
not precise, indicates the general magnitude of borrowing costs. 

Total borrowings are prorated to eight libraries in the state with 
significant lending activities on the basis of percent of loans in 
the state as shown in Table 2.6. Lending costs of each of the 
eight libraries are the number of volumes loaned multiplied by 
$1.50, the estimated lending cost per volume. As with borrowing 
costs, lending costs are based on estimates obtained from the Wash- 
ington State Library and serve to indicate the magnitude of lending 
costs rather than providing precise estimates. 
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LEGEND : R = Multiple copies of ILL requests. NF Notification that request has 

RU = Request returned unfillable. ‘forwarded to lending library. 

RF - Request forwarded. NP = Notification that request has 

ND = Notification of delay in filling. forwarded to PNBC. 

FILLS = Material shipped filling ILL request. 



TABLE 2.6 

ESTIMATED PROPORTION OF LOANS MADE BY MAJOR LENDING LIBRARIES 
TO LIBRARIES WITHIN WASHINGTON STATE* 



LENDING LIBRARY 


PERCENT OF ALLJLOANS 


Washington State Library 


63 


Seattle Public 


13 


University of Washington 


10 


Everett Public 


4 


Tacoma Public 


4 


Spokane Public 


2 


Washington State University 


2 


Timberland Regional 


2 

100 



* . Based on data reported by libraries. Loans made by public school, 
special, and out-of-state libraries are excluded. 
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Borrowing costs for individual libraries in the regional net- 
work analysis are identical to the estimates made in the analysis 
of the present system. In the regional system it is assumed that the 
regional network is so organized that all titles within a region are 
available to all libraries in the region. Further, it is assumed 
that titles available in the state but not in the region are avail- 
able through procedures such as are used in the present system. 
Estimates based on field studies by the research team have been 
made of the number of regional unique titles and state unique titles 
available in each library and are input data to the computer program 
as shown in Figure F.2. It is assumed that borrowings by libraries 
are equally distributed over titles available in the state so that 
the number of regional borrowings filled by loans from within the 
region is in proportion to the ratio of regional unique titles to 
total state unique titles. This portion of regional borrowings ob- 
tained within the region is allocated to individual lending libraries 
in the region on the basis of the ratio of regional unique titles 
held by each library to total unique titles available in the region. 

The portion of total regional borrowings obtained from libraries 
outside the region is allocated to individual lending libraries 
throughout the state in much the same way. Libraries are allocated 
a share of loans to a region based on the ratio of state-wide unique 
titles held by that library to total titles available in the state. 
(Details of the allocation of loans are given in Section F.3 of 
Appendix F.) Lending costs of each library are the calculated 
number of loans multiplied by $1.50. 

In the state-wide network borrowing costs for individual libraries 
are the same as for the present system and the regional network. 

Loans are prorated to each library on the basis of the ratio of the 
number of state-wide unique titles held by the library to total 
unique titles available in the state. Again, lending costs are the 
number of loans multiplied by $1.50. 
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A summary of results obtained from tue model for the three 
configurations is shown in Table 2.7. For each of the three con- 
figurations 32,600 borrowings and lendings occur at a cost of $4.50 
per borrow and $1.50 per loan. Essentially then, costs for the 
three configurations are identical. Differences in totals in Table 
2.7 are due to the method of allocating loans and rounding errors 
in the program. 

The most interesting result obtained from the analysis is the 
similarity for most libraries between the three system configurations. 
The number of borrowings a-nd cost of borrowing, of course, is identical 
for all three configurations. But in addition, the number of loans 
and loan costs stay much the same except for two libraries, the 
University of Washington and the Washington State Library. For 
these libraries there is a shift in loan volume from the Washington 
State Library to the University of Washington for the regional and 
state-wide networks. This is due to the method of allocating loans 
based on unique titles, of which the University of Washington has 
a much larger number. These calculations are based on current 
estimated costs and exclude potential hardware and software considera- 
tions. 

Based on the results of the model, it does not appear that 
either network configuration would have a significant impact on the 
flow of interlibraiy loans. Essentially, interlibraiy loan activity 
is highly centralized now with only a few libraries doing much of 
the lending. Adoption of the regional network concept would not 
be expected to change this much and implementation of the state- 
wide network concept would only formalize what is now largely the 
status quo. 
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TABLE 2*7 

TOTAL ANNUAL INTEKLIBRAKY LOAN COSTS 
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TOTALS $195,793* ] $195,109* ' $195,706* 

*Minor differences can be accounted tor by the method of allocating loans and by roundfng : 

errors ±a the computer program. 
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CHAPTER 3 
TECHNICAL SERVICES 



The notion of a centralized technical services operation for 
otherwise independent libraries can be traced back to 1851 when it was 
proposed that libraries in the United States organize in definite co- 
operative enterprise, including cataloging, around the Smithsonian 
Institution. It was not until recently, however, that the concept 
of processing centers became a common topic of research and discussion. 
In the years since 1960 there has been substantial growth in both the 
study of and establishment of such centers. By and large, the litera- 
ture has attempted to describe the parameters of operation and design 
with little reference to details of operational procedures and cost 
factors.^ 5 ^ More re^egtly, approaches to procedural and cost questions 
have been attempted, ? and mathematical descriptions of the planning 
and operational phases have been discussed. ^ Becker and Hayes in 
their proposed library network for the state briefly discuss the 
question of a TT catalog production center." 7 



Due to time and money constraints, this report concerns itself 
solely with technical services for books, excluding serials, periodi- 
cals, audio-visual materials, etc. 

In general, technical services activities can be divided into 
three major categories: 



Acquisitions - All action on the order for a book from the point 
immediately following the decision to order until the book it- 
self enters the cataloging process. Procedures for payment of 
invoice are also included. 

Cataloging - Activity, both intellectual and clerical, resulting 
in the actual bibliographic description of a book. 

Processing - The mechanical preparation of books to make them 
ready to be circulated or otherwise used in the library. This 
includes production of materials such as book pockets, spine 
labels and catalog cards. 

In the remainder of this chapter, technical services activities will 
be discussed in terms of these major categories. 

3.1 Description of Current System 

The study included 106 publicly supported libraries with ac- 
quisitions in 1969 as shown in Table 3.1. Acquisitions rates varied 
from less than 100 volumes to more than 100,000 volumes, and operating 
budgets ranged from slightly over $100 to several millions of dollars 
per year. As these numbers indicate, the needs in terms of technical 
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services vary widely. Data concerning technical services operations 
were collected both by personal visit and by questionnaire (see Appen- 
dix C). In the course of the project 33 libraries were visited, in- 
cluding the two state supported universities, the three stale colleges, 
seven community colleges, and 21 public libraries. The main purpose 
of these visits was to collect data concerning collection character- 
istics, but at the same time technical services operations in these 
libraries were surveyed in an informal manner. The questionnaire 
was sent to 30 libraries of various types and was primarily intended 
to collect cost data. Data obtained from the questionnaires are dis- 
cussed later in this section and tabulated in Tables 3.2 and 3.3. 



TABLE 3.1 

ACQUISITIONS BY PUBLICLY* SUPPORTED LIBRARIES, 1969 



TYPE OF LIBRARY* 


VOLUMES ACQUIRED 


TITLES ACQUIRED 


Public libraries 


474,878 


147,938 


University libraries 


122,397 


48,461 


College libraries 


48,817 


36,820 


Community college libraries 


82,534 


56,618 


Washington State Library 


14,727 


9,732 


TOTALS 


743,353 


299,569 



^Acquisitions of individual libraries are shown in Figure F.2 of 
Appendix F. 



There are two major activities in the acquisition function; 
first, the actual acquiring, i.e. ordering and receipt, and second, 
the payment to vendor. The method most commonly used by public 
libraries in performing the first activity is to select titles for 
purchase from publisher's catalog, review media, advertising, etc. 
These titles are then ordered individually from the publisher or 
wholesaler. The second method that libraries use to select materials 
is to work through approval plans operated by publishers or jobbers. 
This type of routine is used primarily by academic libraries, and a 
library usually deals with only one wholesaler. The library makes a 
selection from a list of criteria describing the type of books it 
desires. The wholesaler then supplies titles which the library is 
free to accept or reject. 

Details of the second activity, that of payment for items re- 
ceived, are controlled by the method of acquiring items and fiscal 
requirements of the organization under which the libraiy operates. 

At one extreme is the situation where each title is ordered on an 
individual order. When the item is received the cleared order is 
attached to the appropriate invoice as an approval for payment. At 
the other end of the scale, all orders are placed originally by the 
business office for the library's parent organization. In this case, 
the libraiy requisitions each book and the business office places the 
orders with a vendor. Upon receipt of the book, the library informs 
the business office which then arranges for payment of the invoice. 
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As with acquisitions, details of cataloging vary from library 
to library as do the content and levels of detail of bibliographic 
records created in the process. Variations in procedural detail are 
governed by the ability of the library to perform searches for 
particular types of information and by the requirements of the library’s 
clientele. For example, in a small library it may be impossible to 
acquire necessary cataloging tools to be able to catalog a book 
without help from a central source such as the Library of Congress. 
However, since this means delay in making the book available, it may 
be briefly cataloged to make it available as soon as possible. Later, 
when all catalog data is available, the book may be removed from the 
collection, the cataloging completed, and the book, returned with 
minimum delay. Variations in level of cataloging also exist. For 
example, a library which serves a clientele primarily interested in 
recreational reading does not produce catalog cards which are as 
detailed as those produced in the major research libraries. 

The final step in the technical services operations is production 
of items which help integrate the book into a collection and identify 
the book in the catalog. To integrate items into the collection, 
identifying labels and/or markings are prepared. Book cards and 
pockets are also produced for the circulation system. For the catalog, 
either cards are prepared or an entry is made in a book catalog. 

The libraries in this study almost without exception maintain card 
rather than book catalogs. The libraries of the state have varied 
procedures for producing catalog cards. Some hand type all copies of 
catalog cards, some purchase cataloging source data from the Library 
of Congress and hand type needed copies, and still others purchase 
full sets of cards for each item. 

Centralization of technical services in the State of Washington 
is of two types. One is the municipal or district type in which 
individual libraries are operated as branches of a system from the 
technical services point of view. Materials are purchased, cataloged, 
and processed centrally. The second type of centralization is that 
typified by the relationship between Timberland Regional Library 
and the Washington State Library. In this case the State Libraiy 
purchases, catalogs, and processes materials for the regional library. 
The materials are then delivered to the regional libraiy which distrib- 
utes them to its branches. 

The technical services operation of the Washington State Library 
differs from operations in other libraries in this survey in two 
ways. First, it is currently engaged in the production of regularly 
published book catalogs for two regional libraries in the state and 
acts as a book processing center for one of those libraries; and 
second, it, like other divisions of the State Library, has the re- 
sponsibility for aiding library development on a state-wide basis. 
Therefore, like the rest of the State Library, its operations are 
designed to act as experimental models for techniques and methodologies 
as well as to provide services on a regular basis. 
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Beginning in 1964 , the State Library started compilation and 
production of a book catalog for the Timberland Library Demonstration 
(since established as the Timberland Regional Library, a five-county 
system). Its services included acquisition of materials (but not 
selection), cataloging and processing, and finally the provision of a 
book catalog. In the early days, the bibliographic data output of the 
cataloging operation was converted to machine-readable form via punched 
card and then the record exploded, sorted, and finally printed in book 
foim beginning with a base catalog and adding supplements. There have 
been additional cumulations covering materials acquired through 1969. 

In the midst of this production, another library system, North 
Central Regional Library, contracted with the State Library to provide 
a book catalog for its collection. This service continues with steps 
accomplished toward combining these catalogs into one master catalog 
showing holdings of both libraries. Plans are now underway for State 
Library involvement in the production of book catalogs for the King 
County Library System (a system with approximately 40 outlets) and The 
Evergreen State College (new four-year state college due to open in the 
Fall of 1971.) Many of these advances have been made feasible through 
the operational status of the Library of Congress T MARC (MA chine 
Readable Cataloging) Project. A description of the MARC Pilot Project 
is given in a recent paper by Pulsif r on the State Library T s partici- 
pation in the MARC Pilot Project. 

To provide a current base for projecting technical services costs 
for network operations in various configurations, a representative 
sample of publicly supported libraries was surveyed. The sample con- 
sisted of twenty public libraries, five four-year colleges and univer- 
sities, and five community colleges. Questionnaires were returned by 
eleven (55%) of the public libraries, four (80%) of the colleges and 
universities, and five (100%) of the community colleges for a total 
return of 67%. The questionnaire gathered data sufficient for the 
purpose stated above. A comprehensive technical services systems 
analysis - necessary to take into account the unique characteristics 
of individual libraries and to allow definitive cost comparisons - 
was not possible within the time limitations of the study. Results 
of the questionnaire regarding estimated costs of technical services 
activities are summarized in Table 3.2 and Table 3.3. 

3.2 Models of Alternate Systems 

Models have been developed to calculate technical services costs 
for both titles and volumes acquired for each of three configurations; 
the present system, a regional network (following boundaries suggested 
in the Becker and Hayes report), and a state-wide network. The 
computer program developed to perform the necessary calculations is 
discussed in Appendix F. Input data to the program giving volumes and 
titles acquired by each library are shown in Appendix Figure F.2. 
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TABLE 3.2 

COST ESTIMATES OF TECHNICAL SERVICES ACTIVITIES - PUBLIC LIBRARIES 
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TABLE 3.3 

COST ESTIMATES OF TECHNICAL SERVICES ACTIVITIES - ACADEMIC LIBRARIES 
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This dollar figure is the product of $1.20 times the number 
titles acquired since, according to the questionnaire, this 
institution buys all titles precataloged at the above per 
title cost. 



For the present system, technical services costs for each library 
are the sum of volume processing costs and title processing costs 
(made up of acquisition costs plus cataloging costs) . Volume proces- 
sing costs are estimated to be $.60 per volume, regardless of library 
type. Title processing costs are estimated to be $5.00 per title 
($2.00 acquisition cost plus $3.00 cataloging cost) regardless of 
library type. These estimates are based on data shown in Tables 3.2 
and 3.3. For example, the total costs for a one-volume work would be 
$5<60 ($5.00 title processing cost plus $.60 volume processing cost). 
For a two-volume work or two copies of the same title, the costs would 
be $6.20 ($5.00 title processing plus $.60 volume processing for first 
volume or copy plus $.60 volume processing for second volume or copy). 

The regional and state-wide network calculations make use of the 
concept of regional unique titles and state-wide unique titles in each 
library. These are data which are input to the program and are shown 
in Figure F.2. Estimates of unique titles are based on the study made 
by the research team of overlap between collections which is discussed 
in Appendix A of this report. Regional unique titles for each library 
in a region are found by estimating the number of titles in the 
largest library in the region, using the overlap data to estimate 
additional unique titles in the second largest library and following 
this procedure on down to the smallest library in the region. For 
state-wide unique titles the same procedure is used, but the process 
starts with the largest library in the state and works down to the 
smallest in the state. 

Volume processing costs for each library in the regional network 
are estimated to be $.60 per volume as in the present system. Costs 
to process a title are estimated to be an acquisition cost of $2.00 
per title plus a share of cataloging costs in the region, on the 
assumption that cataloging would be shared in the region through the 
network. The average amount of cataloging per title acquired in the 
region is the ratio of total regional unique titles to the sum of 
titles in individual libraries in the region, and this ratio is 
multiplied by $3.00 to find average cataloging cost per title acquired 
for each library in the region. No attempt is made to determine the 
specific library performing the cataloging. Instead, average costs 
are prorated to all libraries in the region. The $2.00 and $3.00 cost 
estimates used above are once more based on the approximately level 
of costs shown in Tables 3.2 and 3.3. 

In the state-wide network volume processing costs are the same as 
in the present system and regional network configurations. Costs to 
process a title are estimated to be an acquisition cost of $2.00 per 
title plus a share of cataloging costs in the state, on the assumption 
that cataloging would be shared state-wide through the network. The 
average amount of cataloging per title acquired in the state is the 
ratio of total unique titles in the state to the sum of titles in 
individual libraries in the state. This ratio is multiplied by $3.00 
to find average cataloging costs per title acquired. No attempt is 
made to determine the specific library performing the cataloging. 

26. 





A summary of results obtained from the model for the three- 
system configurations is shown in Table 3.4, Care should be used in 
interpreting the table since it reflects only average costs for each 
system and does not reflect actual costs to the specific libraries 
that would do the cataloging in the regional and state-wide networks. 
Also, communications costs and possible changes in costs of perform- 
ing these activities in the regional and state-wide systems are not 
considered* These are discussed later in the report. The analysis 
does show, however, that there are potential savings through sharing 
of cataloging of approximately $325,000 under the regional network 
plan and approximately $680,000 per year under the state-wide network 
plan. 
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TABLE 3.4 

ESTIMATES OF TOTAL ANNUAL TECHNICAL SERVICES COSTS 
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CHAPTER 4 

COLLECTION MANAGEMENT 



This chapter is concerned with library resources available in the 
state, the degree to which these resources are duplicated between li- 
braries and the frequency of use of these materials by library patrons. 
This general area of concern has been designated TT collection manage- 
ment. TT Because of time and budget limitations, the study has been re- 
stricted to book holdings and book circulations only. While periodical 
and audio-visual materials are also of major importance, an analysis 
focused on books should provide an indication of general resource and 
service patterns. Union lists of periodicals are now being compiled, 
as is a state-wide directory of audio-visual holdings, and these should 
provide additional relevant data when they become available. 

4.1 Description of Current Book Holdings and Usage 

Data on book collections were developed from available statistical 
data and through visits of members of the research team to libraries 
within the state. Table 4.1 provides a general picture of relative 
subject strength in the ten largest libraries in the state. Titles, 
not volumes, are shown because of the wide variation in volume to title 
ratios which are characteristic of libraries. For example, the collec- 
tions of King County, the University of Washington and the Washington 
State Library have estimated volume to title ratios of 8.3 to 1, 2.4 to 
1, and 1.4 to 1 respectively. To compare libraries with different 
classification schemes, a computer program was developed which analyzed 
MARC II cataloging data. This allowed researchers to construct a trans- 
lation table between the Library of Congress classification and the 
Dewey Decimal classification. The results of the program are discussed 
further in Appendix A. 

Table 4.2 compares the percent of holdings in Dewey Decimal clas- 
sifications versus percent of circulations in these classifications . 

The data are presented for six libraries in the state for which hold- 
ings and circulations could be matched in a reasonably consistent 
manner . 

To determine the degree to which library book collections dupli- 
cate each other, a sample of recently published titles was selected 
and checked against holdings of libraries in the state. Details of 
the study are given in Appendix A. In general, the study involved the 
selection of 500 titles from the 1968 monthly issues of the American 
Book Publishing Record and searching them against holdings in 33 li- 
braries throughout the state. Table 4.3 summarizes the results of the 
study. 438 of the sample titles were located in the 33 libraries. 
Extrapolating from this sample, it is estimated that 88% or 24,400 
titles published in 1968 are available in these libraries. Allowing 
for some retrospective purchasing and additional titles in the librar- 
ies not searched, it is estimated that approximately 90% of currently 
published American titles are purchased by the state's libraries. 
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TABLE 4.2 

HOLDINGS VERSUS CIRCULATION BY DEWEY CLASSIFICATION FOR SELECTED LIBRARIES 
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Adult circulation only. 
Biography included in 900 T s 
Fiction included in 8C0 T s. 



TABLE 4.3 

CUMULATION OF DIFFERENT TITLES FOUND 
1968 SAMPLE OF 500 TITLES PUBLISHED 



TITLES 

NO. LIBRARY FOUND 


DIFFERENT 
TITLES ADDED 


CUMULATED 
TITLES ADDED 


CUMULATED 

PERCENTAGE 


1 Washington State Univ. 


209 


209 


209 


47.72 


2 West. Wash. St. Coll. 


198 


53 


262 


59.82 


3 Univ. of Washington 


191 


41 


303 


69.18 


4 Seattle Public 


183 


66 


369 


84.25 


5 Cent. Wash. St. Coll. 


172 


9 


378 


86.30 


6 Washington State Lib. 


139 


16 


394 


89.95 


7 Tacoma Public 


120 


14 


408 


93.15 


8 King County 


112 


8 


416 


94.98 


9 Pierce County 


107 


4 


420 


95.89 


10 Spokane Public 


107 


4 


424 


96.80 


11 Spokane County 


90 


5 


429 


97.95 


12 Longview Public 


87 


0 


429 


97.95 


13 Sno-Isle Regional 


87 


0 


429 


97.95 


14 Yakima Valley Regional 


86 


2 


431 


98.40 


15 Timberland Regional 


79 


1 


432 


98.63 


16 Bellingham Public 


68 


0 


432 


98.63 


17 Everett Public 


67 


1 


433 


98.86 


18 Richland Public 


64 


0 


433 


98.86 


19 Fort Vancouver Regional 


62 


0 


433 


98.86 


20 Kitsap County Regional 


62 


0 


433 


98.86 


21 Seattle Community Coll. 


62 


0 


433 


98.86 


22 Mid-Columbia Regional 


59 


2 


435 


99.32 


23 Tacoma Community Coll. 


55 


1 


436 


99.54 


24 Shoreline Community Coll. 54 


0 


436 


99.54 


25 Walla Walla Public 


52 


2 


438 


100.00 


26 East. Wash. St. Coll. 


45 


0 


438 


100.00 


27 North Central Regional 


42 


0 


438 


100.00 


28 Puyallup Public 


23 


0 


438 


100.00 


29 Whatcom County Regional 


17 


0 


438 


100.00 


30 Yakima Valley Regional 


17 


0 


438 


100.00 


31 Everett Comm. Coll. 


16 


0 


438 


100.00 


32 Green River Comm. Coll. 


11 


0 


438 


100.00 


33 Centralia Comm. Coll. 


7 


0 


438 


100.00 


TOTALS 2 


,750 


438 


438 


100.00 
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Since no one library purchased more than 42% of the available titles , 
there is considerable potential benefit to be derived from the cooper- 
ative purchase and use of books acquired in the state . 

A complete analysis of age of the collections by Dewey Decimal 
classification for the Washington State Library and Seattle Public 
Library is presented in Appendix Table A. 8. Table 4.4 shows a summary 
of the age distribution of book holdings by subject for these two li- 
braries. Appendix Table B.3 gives a complete analysis by Dewey 
Decimal classification of the age distribution of books circulated in 
the Washington State Library and Seattle Public Library during January 
1970. Table 4.5 shows a summary of the age distribution of books 
circulated for all classifications for these two libraries. Figure 4.1 
shows the comparison between distribution of holdings and distribution 
of circulation by age for the Washington State Library , and Figure 4.2 
shows the same data for the Seattle Public Library. Both Figures 4.1 
and 4.2 indicate a considerable difference between the age distribution 
of book holdings and age distribution of circulation. Circulations are 
much more concentrated in recent books than are holdings. This is more 
striking in the case of the Seattle Public Library which has the older 
collection. 

The availability^ of circulation records in machine readable form 
at Central Washingtonj' State College permitted a computer analysis of 
that library’s circulation for an 18-month period. During that period 
75,400 circulations of 30,900 titles were recorded. A summary of re- 
sults of the analysis is shown in Table 4.6 and further details are 
given in Appendix B. Machine readable circulation records were also 
available from the Bellingham Public Library for a 3-month period. 

Table 4.7 provides an analysis of these circulations. The data base 
consisted of 111,800 circulations of 34,700 titles. For both libraries 
the majority of titles did not circulate during the period of study. 

For Central Washington 33% circulated in 13 months; for Bellingham 39% 
circulated in 3 months. A similar situation was found at the Washing- 
ton State Library where 66% of a sample of 1,490 titles did not circu- 
late in 1969. Complete results of the study at the Washington State 
Library are tabulated in Appendix B. Tables 4.8 and 4.9 show the 
frequency of circulation for all titles in the Central Washington Li- 
brary and the Bellingham Public Library respectively. The very high 
proportion of titles which did not circulate or circulated infrequently 
is evident. Use of books within the library is excluded from the sta- 
tistics above since no records are available. 

4.2 Models of Alternate Systems 



Data presented in the preceding section, particularly as it re- 
lates to overlap between collections and frequency of circulation, 
suggest that there may be possibilities for improved effectiveness and 
use of resources through cooperative interlibrary management of collec- 
tions . 
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TABLE 4.4 

AGE DISTRIBUTION OF BOOK HOLDINGS 



YEAR OF 
PUBLICATION 


WASHINGTON STATE 
LIBRARY 


SEATTLE PUBLIC 
LIBRARY 


PERCENT 


CUMULATIVE 

PERCENT 


PERCENT 


CUMULATIVE 

PERCENT 


1969 


5.5 


5.5 


4.0 


4.0 


1968 


9.5 


15.0 


6.5 


10.5 


1967 


9.1 


24.1 


4.6 


15.1 


1966 


4.8 


28.9 


3.5 


18.6 


1965 


3.8 


32.7 


5.1 


23.7 


1964 


3.9 


36.5 


2.9 


26 . 6 


1963 


4.2 


40.7 


3.1 


29.6 


1962 


3.8 


44.6 


1.7 


31.3 


1961 


4.1 


48.7 


2.7 


34.0 


1960 


4.1 


52.8 


2.2 


36 .2 


1959 


3.2 


56.0 


1.6 


37.8 


1958 


2.3 


58.3 


3.2 


40.9 


1957 


2.3 


60.6 


1.0 


41.9 


1956 


2.3 


62.8 


2.6 


44.5 


1955 


2.3 


65.1 


1.0 


45.5 


1954 


1.9 


67.0 


1.0 


46.6 


1953 


1.8 


68.8 


1.7 


48.2 


1952 


1.7 


70.5 


1.3 


49.5 


1951 


1.1 


71.6 


1.4 


50.9 


1950 


1.2 


72.8 


1.2 


52.1 


Before 1950 


27.2 


100.0 


47.9 


100.0 
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TABLE 4.5 

AGE DISTRIBUTION OF BOOK CIRCULATIONS 
JANUARY 1970 





WASHINGTON STATE 


SEATTLE PUBLIC 




LIBRARY 


LIBRARY 


YEAR OF 




CUMULATIVE 




CUMULATIVE 


PUBLICATION 


PERCENT 


PERCENT 


PERCENT 


PERCENT 


1969 


9.6 


9.6 


10.4 


10.4 ' 


1968 


13.2 


22.8 


10.2 


20.6 


1967 


9.8 


32.6 


7.8 


28.4 


1966 


6.8 


39.4 


6.3 


34.8 


1965 


7.2 


46.6 


7.2 


41.9 


1964 


4.7 


51.3 


7.0 


49.0 


1963 


6.7 


58.0 


5.6 


54.5 • 


1962 


4.8 


62.8 


4.3 


58.9' 


1961 


3.9 


66 .7 


4.4 


63.3 


1960 


5 .6 


72.3 


3.5 


66.7 


1959 


3.2 


75.5 


2.6 


69.3 


1958 


2.4 


77.9 


3.2 


,■72.5 


1957 


2.4 


80.3 


2.7 


• 75.2 


1956 


2.3 


82.5 


1.9 


77.1 

79.3 


1955 


1.8 


84.3 


2.2 


1954 


i .6 


85.9 


2.0 


81.3 


1953 


.7 


86.6 


1.7 


83.0 


1952 


1.6 


88.1 


1.3 


84.3 


1951 


.7 


83.8 


1.0 


85.3 


1950 


.7 


89.5 


1.0 


86.4 


Before 1950 


10.5 


100.0 


13.6 


100.0 
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TABLE 4.6 

ANALYSIS BY SUBJECT OF BOOK CIRCULATIONS 
CENTRAL WASHINGTON STATE COLLEGE 
(January 2, 1968 - June 30, 1969) 



SUBJECT 

CLASS 


TITLES 

AVAILABLE 


TITLES WHICH 
CIRCULATED 


% OF TITLES 
CIRCULATED 


CIRCULATION 


A 


917 


25 


2.5 


47 


B 


6,215 


2, .876 


46.3 


8,095 


C 


505 


182 


36.1 


325 


D 


7,728 


3,010 


39.0 


6,834 


E 


3,555 


1,313 


37.5 


2,741 


F 


2,905 


819 


28.2 


1,490 


G 


2,519 


1,096 


43.6 


2,770 


H 


12,558 


5,053 


40.3 


14,743 


J 


3,134 


921 


29.4 


1,974 


K 


642 


98 


15.3 


176 


L 


8,278 


2,765 


33.4 


8,574 


M 


3,340 


6 32 


18.9 


1,362 


N 


3,868 


1,788 


46.2 


4,596 


P 


19,413 


4,576 


23.6 


8,741 


Q 


.-,10,188 


2,748 


27.0 


6,126 


R ' ~ 


'’,2,049 


884 


43.1 


2,197 


S 


620 


294 


47.4 


661 


T 


3,020 


1,215 


40.2 


2,770 


U 


199 


132 


66.4 


259 


V 


42 


21 


50.0 


37 


Z 


3,274 


428 


13.1 


847 


TOTALS 


94,969 


30,876 


32.6% 


75,365 
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TABLE 4.7 

ANALYSIS BY SUBJECT OF BOOK CIRCULATIONS 
BELLINGHAM PUBLIC LIBRARY 
(January 1, 1970 - March 31, 1970) 



SUBJECT 

CLASS 


TITLES 

AVAILABLE 


TITLES WHICH 
CIRCULATED 


% OF TITLES 
CIRCULATED 


CIRCULATION 


000 's 


731 


412 


56.4 


595 


100's 


1,373 


777 


56.5 


2,358 


200 ' s 


2,141 


843 


39.3 


1,640 


300 's 


7,823 


3,157 


40.4 


7,522 


400 ' s 


697 


178 


25.6 


379 


500 ' s 


4,822 


1,704 


35.4 


4,218 


600 's 


8,586 


4,558 


53.3 


12,515 


700 's 


6,899 


3,401 


49.4 


8,833 


800 's 


8.177 


2,529 


30.9 


4,594 


900 's 


19,421 


5,352 


27.6 


12,918 


Fiction 


28,099 


11,813 


42.1 


-56,311 


TOTALS 


88,769 


34,724 


39.1% 


111,833 
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TABLE 4.8 

FREQUENCY OF CIRCULATION OF TITLES 
CENTRAL WASHINGTON STATE COLLEGE 
(January 2, 1968 - June 30, 1969) 



NO. OF TIMES CUMULATIVE 



CIRCULATED 


NO. OF TITLES 


PERCENT 


PERCENT 


0 


64,093 


67.49 




1 


14,225 


14.98 


82.47 


2 


6,871 


7.23 


89.70 


3 


3,720 


3.92 


93.62 


4 


2,140 


2.25 


95.87 


5 


1,335 


1.41 


97.28 


6 


849 


0.89 


98.17 


7 


541 


0.57 


98.74 


8 


359 


0.38 


99.12 


9 


237 


0.25 


99.37 


10 


139 


0.15 


99.52 


11 


113 


0.12 


99.64 


12 


98 


0.10 


99.74 


13 


54 


0.06 


99.80 


14 


42 


0.04 


99.84 


15 


28 


0.03 


99.87 


16 


21 


0.02 


99.89 


17 


18 


0.02 


99.91 


18 


17 


0.02 


99.93 


19 


8 


0.01 


99.94 


20 


5 


0.01 


99.95 


21 


5 


0.01 


99.96 


22 


9 


0.01 


99.97 


23 


1 


0.00 


99.97 


24 


3 


0.00 


99.97 


25 or more 


38 


0.04 


100.04 


TOTAL 


94,969 


100.01 
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TABLE 4.9 

FREQUENCY OF CIRCULATION OF TITLES 
BELLINGHAM PUBLIC LIBRARY 
(January 1, 1970 - March 31, 1970) 



NO. OF TIMES 
CIRCULATED 


NO. OF TITLES 


PERCENT 


CUMULATIVE 

PERCENT 


0 


54,045 


60.88 




1 


12,618 


14.21 


75.09 


2 


7,642 


8.61 


83.70 


3 


4,827 


5.44 


89.14 


4 


2,952 


3.33 


92.47 


5 


1,892 


2.13 


94.60 


6 


1,221 


1.38 


95.98 


7 


861 


0.97 


96.95 


8 


593 


0.67 


97.62 


9 


419 


0.47 


98.09 


10 


348 


0.39 


98.48 


11 


268 


0.30 


98.78 


12 


170 


0.19 


98.97 


13 


153 


0 .17 


99.14 


14 


120 


0.14 


99.28 


15 


89 


0.10 


99.38 


16 


84 


0.09 


99.47 


17 


71 


0.08 


99.55 


18 


49 


0.06 


99.61 


19 


49 


0.06 


99.67 


20 


48 


0.05 


99.72 


21 


36 


0.04 


99.76 


22 


30 


0.03 


99.79 


23 


•26 


0 .03 


99.82 


24 


17 


0.02 


99.84 


25 or more 


141 


0.16 


100.00 


TOTALS 


88,769 


100.00 
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Discussion here will be limited to some of the economic effects 
of interregional and state-wide collection management. In other words, 
estimates will be made of the fiscal advantages to be obtained if li- 
braries were to cooperate in collection acquisition and management 
without exploring the details of how such cooperation could be 
effected. Two of many possible advantages of this cooperation are 
costed: 

a. Storing centrally seldom used books. 

b. Avoidance of purchasing duplicate copies of seldom used 
books . 

Since data available concerning both matters are very sketchy, only 
general estimates can be made. 

4.2.1 A Central Store for Seldom Used Books 



Calculations here involve computing the cost of maintaining low 
circulation volumes under each of three systems; the present system, 
a regional network following boundaries suggested in the Becker and 
Hayes report, and a state-wide network. Low circulation volumes 
are defined as those having circulation rates of less than one per 
year. As suggested by Locke maintenance costs are estimated to be 
$.20 per volume per year. No distinction is made in costs between 
the three configurations or for the different types of libraries. 

The computer program developed to perform the calculations is 
discussed in Appendix F. Input data to the program giving titles, 
regional unique titles, and state unique titles for each library are 
shown in Figure F.2. 

For the present system low circulation volumes are estimated to 
be 50% of titles in each library. The 50% is based on data presented 
in the preceding section and is intended only to permit establishment 
of the general magnitude of costs involved. Costs for each library 
are the number of low circulation volumes multiplied by the $.20 per 
year maintenance cost. 

In the regional network calculation it is assumed that low circu- 
lation volumes are maintained only in one location in the region and 
that these volumes are shared by all libraries in the region. The 
number of low circulation volumes maintained in these single locations 
is estimated to be 50% of regional unique titles in each library. 

Costs of maintenance, again, are $.20 per volume. 

For the state-wide network, it is assumed that low circulation 
volumes are maintained only in one location and that these volumes are 
shared by all libraries in the state. The number of low circulation 



volumes maintained in these single locations is estimated to be 50% of 
state-wide unique titles in each library. Maintenance' costs are $.20 
per volume. 

A summary of cost by type of library for the three system config- 
urations is given in Table 4.10. Because of the nature of the calcu- 
lation, the totals shown should be considered to indicate only the 
magnitude of likely cost changes. Further development of data and the 
estimation procedure would allow much more confidence to be placed in 
the results. The program calculates low circulation maintenance costs 
for all three configurations on the basis of titles currently in each 
library. Since it is likely that low circulation volumes would be 
centralized under the regional and state-wide configurations, actual 
costs would be distributed somewhat differently than shown by the pro- 
gram although total costs would remain the same . As shown in Table 
4.10, potential savings are possible of $165,000 per year if a region- 
al network is adopted and $350,000 if a state-wide network is adopted. 

4.2.2 Avoidance of Purchasing Duplicate Copies of Seldom Used Books 

Available data are so scanty, estimates must be very conservative. 
Tables in this chapter and Appendix B provide the following: 

a. Central Washington State College Library . 67% of available 
book titles did not circulate in an 18-month period. 

b. Bellingham Public Library . 61% of available book titles did 
not circulate in a 3-month period, 

c. Washington State L i brary . 66% of a sample of available book 

titles did not circulate in 1969. 70% of a sample of avail- 
able book titles did not circulate in 1968. 69% of a sample 

of available titles did not circulate during the first year 
after publication. 

With circulation rates per available volume considerably greater 
in public libraries than in academic and research libraries, a con- 
servative estimate is that 20% of titles purchased do not circulate 
within one year after their addition to the average library. 

Cooperative acquisition programs at either the network regional 
or state levels would identify and defer purchase of all duplicate 
copies of potentially low circulating volumes (less than one projected 
circulation in the first year after addition). One copy of these low 
circulating titles would be available within the geographic bounds of 
the cooperating libraries. 

Table 4.11 shows the cost of purchasing low circulation volumes 
within each of three system configurations. An average volume to 
title ratio of 1:1 is used. The average cost of a volume is estimated 



TABLE 4.10 

TOTAL ANNUAL LOW CIRCULATION VOLUME MAINTENANCE COSTS 
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volumes maintained in these single locations is estimated to be 50% of 
state-wide unique titles in each library. Maintenance costs are $.20 
per volume. 

A summary of cost by type of library for the three system config- 
urations is given in Table 4.10. Because of the nature of the calcu- 
lation, the totals shown should be considered to indicate only the 
magnitude of likely cost changes. Further development of data and the 
estimation procedure would allow much more confidence to be placed in 
the results. The program calculates low circulation maintenance costs 
for all three configurations on the basis of titles currently in each 
library. Since it is likely that low circulation volumes would be 
centralized under the regional and state-wide configurations , actual 
costs would be distributed somewhat differently than shown by the pro- 
gram although total costs would remain the same. As shown in Table 
4.10, potential savings are possible of $165,000 per year if a region- 
al network is adopted and $350,000 if a state-wide network is adopted. 

4,2.2 Avoidance of Purchasing Duplicate Copies of Seldom Used Books 

Available data are so scanty, estimates must be very conservative. 
Tables in this chapter and Appendix B provide the following: 

a. Central Washington State College Library . 67% of available 
book titles did not circulate in an 18-month period. 

b. Bellingham Public Library . 61% of available book titles did 
not circulate in a 3-month period. 

c. Washington State Library . 66% of a sample of available book 

titles did not circulate in 1969. 70% of a sample of avail- 
able book titles did not circulate in 1968. 69% of a sample 

of available titles did not circulate during the first year 
after publication. 

With circulation rates per available volume considerably greater 
in public libraries than in academic and research libraries, a con- 
servative estimate is that 20% of titles purchased do not circulate 
within one year after their addition to the average library. 

Cooperative acquisition programs at either the network regional 
or state levels would identify and defer purchase of all duplicate 
copies of potentially low circulating volumes (less than one projected 
circulation in the first year after addition) . One copy of these low 
circulating titles would be available within the geographic bounds of 
-the cooperating libraries. 

Table 4.11 shows the cost of purchasing low circulation volumes 
within each of three system configurations. An average volume to 
title ratio of 1:1 is used. The average cost of a volume is estimated 
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TABLE 4.10 

TOTAL ANNUAL LOW CIRCULATION VOLUME MAINTENANCE COSTS 
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Washington State Library 14,607 14,607 ; 1,681 

TOTALS $462,271 $2 98,814 $112,843 
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TOTALS $239,655 $152,793 $52,822 



at $4.00. Present system costs are established as the product of 
$4. 00. times 20% of the number of titles added to libraries within each 
region during 1969. Regional network costs are similarly calculated 
except that the cosrs of the low circulating titles within the region 
are eliminated. State-wide costs are likewise calculated but with the 
elimination of the costs of all low circulating duplicate copies 
within the state. These calculations were done by hand rather than by 
computer program because of time constraints. 

As was the case of maintenance costs, actual costs would probably 
be distributed somewhat differently from the estimates but total costs 
would remain the same. The projections of Table 4.11 show potential 
savings of $87,000 if a regional network is adopted and $187,000 per 
year if a state-wide network is adopted. 

4.2.3 Costs of Alternate Systems 1 

Table 4.12 shows and sums the costs discussed in the two preceding 
sections. Potential savings in the foim of released resources approx- 
imate $250,000 per year under regional networking and $536,000 per 
year under state-wide networking. Again, the figures indicate the 
magnitude of likely cost changes and are presented to illustrate the 
potential cost-effectiveness of the alternate system configurations. 
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CHAPTER 5 

ATTITUDE OF LIBRARY ADMINISTRATORS TOWARDS NETWORK 



There have been many studies of innovation acceptance after 
the fact, but virtually none have studied the phenomenon of accept- 
ance or rejection while the innovation was in progress. The net- 
work idea is not a particularly new one in librarians hip. It is 
only during the last decade, however, that plans for the realization 
of such ideas, frequently on a large scale and utilizing advanced 
technology have been made in any detail* Th^ general discussion 
of the scope of the proposed library network for Washington State 
implies a considerable effort in funds as well as technical and 
procedural features unlike any currently in operation in the state. 

The State of Washington has a good record of cooperative library 
activities and there are already a number of regional public library 
s y terns. The 1967 report by Becker and Hayes outlining possible 
network features has been widely distributed. This has been fol- 
lowed up in a number of network meetings in different regions of 
the state, addressed to the library profession. In addition, 
representatives of a variety of types of library were brought to- 
gether for the Lake Wilderness Conference in 1968. Therefore, there 
is every reason to expect widespread acceptance of the network 
concept among library administrators in the state. 

5.1 Questionnaire Survey of Library Administrators 

Information was gathered through the use of a questionnaire 
specially developed for this study. The questionnaire together with 
an explanation of some technical details of its analysis is given 
in Appendix E. 



The design of the questionnaire and its interpretation are 
based largely on Nash T s thesis. 1 Osgood^ and Moreno 3 are the original 
sources for the methods of the semantic differential and sociometry 
respectively. Nash cites these two workers and discusses more 
recent writing on their methods at some length as well as the de- 
rivation of the communications categories used in Section 5.4. 



5.1.1 Content 



Working with the assumption that favorable opinion and acceptance 
were correlates, it was decided to measure the opinion of library 
administrators toward the network and some of its possible component 
parts. The opinion gathering technique was the semantic differential. 
Opinions were gathered on the following aspects of the network: 

a. Network concept as a whole. 

b. Concept of regional centers. 

c. Concept of one central facility or switching center. 

d. Concept of type of library centers. 



e. Interlibrary loan concept. 

f. Centralized processing concept. 

g. Collection management concept,, 

h. Facsimile transmission concept. 

i. Universal reference service concept. 

j . Union list production concept. 

It can be seen that (a) is concerned with the overall impression of 
the network, (b)-(d) with various organizational forms that it 
might take, and (e)-(j) with various services it might offer or 
functions it might perform. 

Each concept was measured by the use of ten sets of polar terms 
to discover feeling or opinion toward the concept. The polar term 
sets wore: 

a. Useful - useless 

b. Rational - intuitive 

c. Progressive - regressive 

d. Important - unimportant 

e. Expensive - inexpensive 

f. Timely - untimely 

g. Permissive - prohibitive 

h. Possible - impossible 

i. Necessary - unnecessary 

j. Central - peripheral 

On the questionnaire the positive and negative poles were shifted 
randomly (in fact b, d, e, f, g, and j were reversed). Each set of 
polar terms used had a seven place scale representing total acceptance 
(7) through neutrality (4) to total rejection (l) . 

Basic information about the libraries and librarians respond- 
ing was obtained. This information may be divided into four cate- 
gories: 

a. Basic data on libr ar ies - type of library, support, geo- 
graphic area, population served, size of collection, annual 
expenditure, collection emphasis, clientele needs, circula- 
tion, interlibrary loans and informal interlibrary loans. 

b. Basic data cn librarians - communications characteristics of 
librarians (isolate, localite, library localite ? cosmopolite, 
library cosmopolite, see Section 5.4) and professional 
status of librarians. 

c. Example of expectations - current time to fill an inter- 
library loan request, estimated desirable, realistic times 
for 1970, 1973, 1975. 

d. Network related data on librarians - participation (would 
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the respondent like his library to participate in the 
network) , recommendation (would his library concur with his 
recommendation), discussion of network, source of best 
information on the network and familiarity with network 
concept. 

To attempt to discover patterns of interpersonal influence, 
several sociometric questions were asked of each library administrator 

a. With whom do you discuss significant library administrative 
matters? 

b. From whom did your most reliable information come? 

c. Who has been your primary discussion partner during the 
past year in matters relating to the network? 

d. To whom would you go for additional reliable information 
concerning evaluation of the network concept? 

Of the 140 questionnaires sent out, 129 were returned and 119 
proved to be usable for computer analysis. As shown in Appendix 
Table E.l, the usable returns constituted a high and even proportion 
of the sampled universe, broken down by type of library. Interpreta- 
tions made of these usable returns may therefore be considered re- 
presentative of the sampled population. 

5 .1.2 Interpretation 

As explained in Appendix E, over 2,500 two-way tables were 
obtained from the data, each table including table, row and column 
percentages,, as well as values of chi-square and degrees of freedom. 
The row and column percentages enable the distribution of the data 
across the entire sample to be seen for one or another of the vari- 
ables of the table. The values of chi-square and degrees of freedom 
enable the probability that the two variables of the table arc 
statistically independent to be determined (from published tables 
of the chi-square distribution). Low values of such probability 
are indicators of a significant lack of statistical independence. 

The discussion in Sections 5.2 and 5.3 is based upon 60 tables 
at the .001 level of significance (see Appendix E). Table 5.1 shows 
that these correlations lie mainly in four areas, within the data 
on libraries and acceptance and between acceptance data and basic 
and network-related data on librarians. The latter is striking 
and shows that personal not institutional characteristics correlat e 
most strongly with acceptance or rejection of the network. Quanti- 
tative expectations in the example given correlate with nothing. A 
complete listing of all the significant correlations recorded is 
given in Appendix Table E.2. Unfortunately many of these, as 
reported later, have no clear interpretation. 
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TABLE 5.1 

FREQUENCY OF SIGNIFICANT CORRELATIONS BY TYPE OF VARIABLE 





BASIC 
DATA ON 
LIBRARY 


BASIC 
DATA ON 
LIBRARIAN 


NETWORK- 
RELATED 
DATA ON 

EXPECTATION LIBRARIAN 


ACCEPTANCE 


Basic Data on 
Library 


46 


2 


3 


2 


Basic Data on 
Librarian 


2 






11 


Expectation 


Network-Related 
Data on 
Librarian 


3 




2 


8 


Acceptance 


2 


ii 


8 


20 



(A total of 60 tables at the .001 level of significance.) 



5.2 Characteristics of the Respondents and Their Libraries 



The discussion is divided into five parts: basic data on 

libraries; basic data on librarians; example of expectations; 
network- re la ted data on librarians; and evaluation of network meetings. 

I 

5.2.1 Basic Data on Libraries 



Data were obtained on characteristics of the libraries of the 
respondents to serve as general background to interpretation of 
respondent’s attitudes to the network. These data are summarized 
in Appendix E in Tables E.3a-E.3k and cover type of library, support, 
geographic area, population served, size of collection, annual 
expenditure, collection emphasis, clientele needs, circulation, 
interlibrary loans, anu informal interlibrary loans. There are no 
surprises in the data and the frequent correlations between vari- 
ables are to be expected on the basis of experience. 

Public, special and community college libraries far outnumber 
college and university libraries. All public, community college, 
and some college and university libraries are publicly supported. 
Almost all special and the remainder of the college and university 
libraries are privately supported. Public libraries tend to serve 
the largest populations, have collections supporting recreation and 
general information and have high circulations. Academic libraries 
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are varied in size, with community college libraries having the 
smallest collections and circulations* Academic libraries have 
collections which are mainly curriculum supportive, have a relatively 
high rate of interlibrary loan, and are relatively more likely to ' 
have discussed the network outside of scheduled meetings. Special 
libraries present a picture of small research and special subject 
collections, low circulations, and are relatively unlikely to have 
discussed the network outside of scheduled meetings. 

The geographical distribution of the respondents r libraries is 
not at all even. Considering the suggested twelve network regions, 
King County has 25% of the state totals another four regions have 
43% of the total, seven small regions make up the remaining 32%. 

Most of the respondents T libraries serve medium-small or small 
populations. Large populations account for the largest collections, 
annual expenditures, and circulations. The respondents frotf small 
libraries are the only ones who would not like their library to 
join the proposed network. 

The respondents T libraries have a variety of collection sizes. 
Large and medium-large collections are general information in 
emphasis and small collections in the sample are research oriented. 
The larger the collection, the greater is circulation, interlibrary 
loan, and the degree of familiarity with the network. 

Over half the respondents r libraries have annual expenditures 
of over $100,000, Nonprofessionals administer almost all libraries 
in the sample with small expenditures. 

Collection emphasis of the respondents* libraries is fairly 
evenly distributed between research, recreation, curriculum support, 
general information and special subject. This distribution is 
closely correlated with stated clientele needs. With one exception, 
research and special subject emphasis account for the lowest cir- 
culation. Recreation and general information account for the 
highest circulation* 

5.2.2 Basic Data on Librarians 



Data on two characteristics of the respondents as individuals, 
whether or not they are professional librarians, and their communica- 
tions category were obtained (see Section 5.4 for explanation of 
terms). There is considerable correlation between these two character- 
istics and the degree of acceptance measured by the semantic differen- 
tial (see Table E.2). 

Table 5.2a shows the distribution of the respondents* communica- 
tions categories. There is only one in the cosmopolite category, 
and he is ignored in Section 5.4. Otherwise the categories are 
fairly evenly distributed. In terms of attitude toward the network, 
isolates and library cosmopolites are strongly positive, but localites 
and library localites are more neutral. The library cosmopolite is 



also strongly positive to the concept of collection management. 

Table 5.2b shows the distribution of the respondents by pro-, 
fessional status. About one in seven is not a professional librarian. 
Professionals are much more positive than nonprofessionals about 
some network functions. 

5.2.3 Example of Expectations 

Table 5.3a shows the distribution of current interlibraiy loan 
times reported by the respondents. Table 5.3b shows three sets of 
TT functionally realistic" estimates made by the respondents for 1970, 
1973, and 1975. It is interesting to see the systematic improvement 
in expectations. The percentage of loans taking less than 8 days 
moves from 64 percent in 1970 through 86 percent in 1973 to 91 percent 
in 1975. The percentage taking S days or less follows the sequence 
13, 36, to 68 percent. 

5.2.4 Network-Related Data on Librarians 



Respondents reply nine to one in favor of their libra ly partic- 
ipating in the network (Table 5.4a). It is only the respondents 
from libraries serving small populations that would not like their 
library to join the network. On both the general network concept 
and that of union lists participants are consistently more positive 
than non participants. * 

About one in six of the respondents believes that his libraiy 
would not concur in his statement on participation (Table 5.4b). 

This minority is relatively negative to the concept of collection 
mana gement. 

Only 40 percent of the respondents have discussed the network 
outside of scheduled meetings (Table 5.4c), Discussants are rela- 
tively more likely to be from academic libraries and to be more 
familiar with the network concept. Nondiscussants are more likely 
to be from special libraries. 

Table 5.4d shows the distribution of the respondents T best 
source of information on the network. Personal-written communication 
is not significant; otherwise written-published and oral-group are 
comparable and ahead of oral-personal. 

Table 5.4e shows the distribution of the respondents T expressed 
familiarity with the network. In general, the familiarity claimed 
is not great. Those more familiar with the network are more likely 
to discuss the network outside of scheduled meetings and/or to 
come from libraries with large collections. 

5.2.5 Evaluation of Network Meetings 

Shortly after the Becker and Hayes report was published in 
1967, a number of network meetings were held around the state in an 
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TABLE 5.2a 

BASIC DATA ON LIBRARIANS — 
COMMUNICATIONS CHARACTERISTICS 



COMMUNICATIONS TYPE* 


NUMBER OF LIBRARIANS 


PERCENT 


Isolate 


26 


22 


Localite 


36 


31 


Library Localite 


17 


14 


Cosmopolite 


1 


1 


Library Cosmopolite . . . 


38 


32 


TOTAL 


118 


100 


*For derivation of type see 


Section 5.4 





TABLE 5.2b 

BASIC DATA ON LIBRARIANS — 
PROFESSIONAL STATUS 


PROFESSIONAL STATUS 


NUMBER OF LIBRARIANS 


PERCENT 


Professional . . . 




86 


Nonprofessional 


.... 16 


14 


TOTAL 


117 


100 
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TABLE 5.3a 

EXAMPLE OF EXPECTATIONS— 
CURRENT INTERLIBRARY LOAN TIME 



CURRENT INTERLIBRARY 
LOAN TIME 


NUMBER OF RESPONDENTS 


PERCENT 


0-3 days 


5 


5 


4-7 days 


26 


26 


8-14 days 


33 


38 


15-30 days 


25 


25 


Over 30 days 


6 


6 


TOTAL 


100 


100 



TABLE 5.3b 

EXAMPLE OF EXPECTATIONS— 
FUTURE INTERLIBRARY LOAN TIMES 



FUTURE INTERLIBRARY 
LOAN TIMES 


1970 




1973 




1975 




# RESPOND 


% 


# RESPOND 


% 


# RESPOND 


% 


I day 


3 


4 


8 


10 


24 


31 


2-3 days 


6 


9 


21 


26 


28 


37 


4-7 days 


34 


51 


41 


50 


18 


23 


Over 8 days 


24 


36 


12 


14 


7 


9 


TOTAL 


67 


100 


82 


100 


77 


100 
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TABLE 5.4a 

NETWORK-RELATED DATA ON LIBRARIANS — 
PARTICIPATION 



WOULD LIKE LIBRARY 
TO PARTICIPATE 


NUMBER OF RESPONDENTS 


PERCENT 


Yes 


101 


89 


No 


12 


11 


TOTAL 


113 


100 



TABLE 5.4b 

NETWORK-RELATED DATA ON LIBRARIANS — 
RECOMMENDATIONS 



BELIEVE LIBRARY WOULD CONCUR 

IN RECOM. ON PARTICIPATION NUMBER OF RESPONDENTS 


PERCENT 


Yes 


93 


84 


No 


18 


16 


TOTAL 


111 


100 


TABLE 5.4c 

NETWORK-RELATED DATA ON LIBRARIANS ~ 
DISCUSSION 


HAVE TAKEN PART IN DISCUS- 
SION OF NETWORK OUTSIDE OF 
SCHEDULED MEETINGS 


NUMBER OF RESPONDENTS 


PERCENT 


Yes 


47 


40 


No 


70 


60 


TOTAL 


117 


100 
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TABLE 5.4d 

NETWORK-RELATED DATA ON LIBRARIANS — 
BEST INFORMATION 



SOURCE OF 
BEST INFORMATION 


NUMBER OF RESPONDENTS 


PERCENT 


Written Personal 


3 


3 


Written Published 


40 


41 


Oral Personal 


17 


17 


Oral Group 


39 


39 


TOTAL 


99 


100 



TABLE 5.4e 

NETWORK-RELATED DATA ON LIBRARIANS — 
FAMILIARITY WITH NETWORK 


FAMILIARITY WITH NETWORK* NUMBER 


OF LIBRARIES 


PERCENT 


7 






5 


7 


6 






10 


14 


5 






12 


16 


4 






15 


20 


3 






11 


15 


2 






13 


18 


1 






7 


10 


TOTAL 






73 


100 



*The scale ranges from extremely familiar (7) to completely 
unfamiliar (1), 
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effort to familiarize the profession with the proposed network. As 
an ad hoc addition to the present study, a -list of names of attendees 
was obtained and used to classify respondents as attendees or non- 
attendees while maintaining confidentiality. Correlation tables 
were constructed between attendance and discussion, familiarity and 
network (mean scale) variables with the following results. Attendees 
were more likely than nonattendees to have discussed the network 
outside of scheduled meetings with a chi-square significance level 
of .1. They were more familiar with the network at a significance 
level of .05. (Neither of these levels are strongly significant.) 

They were more positively in favor of the network at a significance 
level of .90, i.e., completely nonsignificant. Therefore, attending 
the network meetings increased the likelihood of discussion and 
familiarity with the network, but did not persuade in favor of the 
network. The meetings had a stimulating, informative character, 
rather than persuasive. 

5.3 Acceptance of Network Concept 

For each question concerning a network function ten scales were 
marked, each with a value from 7 (strong acceptance) through 4 
(neutrality) to 1 (strong rejection). For each question these were 
averaged for a "mean response" scale. The distribution of these 
mean responses is shown in Table 5.5 together with the mean of the 
mean for each function, and the overall mean for all scales. The 
distribution of original scale values for each function is shown in 
Table 5.6 together with the same means. The distribution of original 
scale values for each scale of the semantic differential is shown in 
Table 5.7, together with the same means. 

Comparing Tables 5.5 and 5.6 there is a clear difference in the 
distributions. Distributions of the mean responses in Table 5.5, 
individually and in the mean, have extremely low values for acceptance 
values 1, 2, 3 and typically peak at acceptance values of 5 or 6. 
However, distributions of original scale values, and also their 
mean, in Table 5.6 have higher values for accraptance values 1, 2, 

3 and frequently peak at acceptance values of both 4 and 7. The 
distribution in Table 5.6 arises from two factors in the responses — 
one of increasing frequency of positive feeling and the other of 
neutrality or uncertainty. When these are superimposed there are 
peaks at 4 and 7. In the case of Table 5.5, however, at the time of 
averaging to obtain the mean response to a function, the tails of 
the distribution are drawn towards the center, since ten checks of 
scale value 1 or 7 are not likely, and so extreme values of individual 
scales are eliminated in the mean. The difference in row means 
arises from rounding and is not significant. To summarize, the 
population is generally in favor of the network, but there is a 
significant component that is either neutral or uncertain about it. 

Using the figures of Table 5.6, acceptance of different network 
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TABLE 5.5 

ACCEPTANCE OF NETWORK FUNCTIONS (MEANS) 



The figures are percentages of total responses which vary from 105 to 
109 for the various functions . 



NETWORK FEATURE 


ACCEPTANCE*. 


MEAN 


1 


2 


3 


4 


5 


6 


7 


Network 


j 0 


0 


0 


7 


24 


55 


14 


5.76 


Regional Centers 


; 

0 


1 


1 


9 


35 


46 


8 


| 5.48 


Central Facility 


0 

! 


1 


8 


18 


30 


34 


9 


i 5.15 


Type of Library Cent. 


0 


5 


13 


15 


30 • 


27 


10 


4.91 


Interlibrary Loa*a 


0 


0 


2 


6 


18 


53 


21 


5.85 


Central Processing 


0 

i 


5 


10 


18 


30 


29 


8 


4.92 


Collection Mgt. ? 


1 2 

1 


2 


7 


23 


33 


29 


4 


4.86 


Facsimile Transmissior 


! o 


0 


1 


12 


17 


48 


22 


5.78 


Reference Service 


i 


0 


0 


11 


30 


38 


20 


5.63 


Union Lists 

i 


0 

I 


0 


1 


8 


13 


51 


27 


5.95 


MEAN 


0 


T 

X 


4 


13 


26 


41 


15 


5.47 



* The acceptance scale is the mean of the ten individual scales of the 
semantic differential, averaged for each question, and ranges from 
strong acceptance (7) through neutrality (4) to strong rejection (1). 
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TABLE 5.6 

ACCEPTANCE OF NETWORK FUNCTIONS (FREQUENCIES) 



The figures are percentages of total responses which vary from 105 to 
109 for the various functions. 



NETWORK FEATURE 


i 

ACCEPTANCE* 




1 


2 


3 *' 


4 


! 5 


6 ; 


! 7 


MEAN 


Network 


1 


2 


3 


14 


| 

! 12 

i 


28 

: 


j 40 

i 


5.78 


Regional Centers 


1 


2 


3 


17 


1 

! 19 


: 

26 

i 


1 

i 32 

| 


5.57 


Central Facility 


3 


4 


7 


20 


. 19 

: ! 

i j 


} | 

2* 

| ! 


| 28 

i 


5.20 


Type of Library Cente: 


8 


7 


5 


21 


i 14 j 

■ 1 


| 18 

i 


27 


4.68 


Interlibrary Loan J 


2 


3 


3 


13 


! 

; 10 


i 

16 ! 

1 


53 


5.86 


Central Processing j 


6 


6 


5 


21 


, 16 

* i 


1 18 

i 

I 1 


| 28 

i 


5.01 


Collection Mgt. | 


4 


5 


6 


27 


• i 

; 19 

• 


1 ' 

| 19 

1 | 


20 

1 


4.89 


Facsimile Transmission 


l' 2 


1 


3 


17 


: 8 


1 

1 13 

i 


1 

51 


5.86 


•| 

Reference Service If 


1 


2 


3 


18 


! 14 


: 21 

i i 


41 


5.69 


I- 

Union Lists jj 


0 


1 


2 


14 


i ii 


| 21 ; 


1 51 


1 6 .02 


MEAN 


3 


3 


4 


18 


14 


21 


37 


5.48 



* The acceptance scale shows the percentage frequency of obtaining 
scale values shown for each network function. 
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functions can be compared.* The network concept as a whole has a. 
mean of 5.78. In the questionnaire the next three questions are 
related to possible forms or configurations the network might take. 
These rank in descending order of acceptance by mean: 

5.57 Regional Centers 
5.20 Central Facility 

4.68 Type of Library Center 

The remaining questions are presented in the questionnaire as dealing 
with possible functions or services of a network. They rank in 
descending order of acceptance by mean: 

6.02 Union Lists 

5.86 Facsimile Transmission 

5.86 Interlibrary Loan 

5.69 Reference Service 
5.01 Central Processing 
4.89 Collection Management 

It is interesting to see the strength of functions associated with 
interlibrary loan and the positions of central processing and 
collection management. 

Strongest relative support for the overall network concept 
comes from those who would like their library to participate and/or 
who are library cosmopolites or isolates. Library localites and 
localites tend to be more frequently neutral on the concept. The 
only clear correlation with the concept of regional centers is that 
professionals are more positive than nonprofessionals. The concept 
of collection management is most strongly supported by library cos- 
mopolites and isolates. Professionals are more strongly in favor 
of facsimile transmission than nonprofessionals and the same is 
true for reference services via the network. Both professionals 
and those who would like their library to join the network are much 
more positive about the concept of union lists. 

5.4 Interpersonal Influence 

Four sociometric questions were asked in the questionnaire. 

a. With whom do you discuss significant library administrative 
matters? 

b. From whom did your most reliable information come? 

c. Who has been your primary discussion partner during the past 
year in matters relating to the network? 

d. To whom would you go for additional reliable information 
concerning evaluation of the network concept? 
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On the basis of answers to these four questions, respondents 
were assigned a communications characteristic or type, defined as 
follows : 

Isolate, A librarian who has no interaction with others on 
matters pertaining to the administration of his library, 

Localite. A librarian who has the major part of his contacts 
pertaining to the administration of his library with local 
nonlibrarian individuals. 

Library Localite, A librarian who has the major part of his 
contacts pertaining to the administration of his library with 
local librarians. 

Cosmopolite, A librarian who has the major part of his contacts 
pertaining to the administration of his library with nonlocal, 
nonlibrarian individuals. 

Lib rary Cosmopolite. A librarian who has the major part of his 
contacts pertaining to the administration of his library with 
nonlocal librarians. 

The derivation of these terms is described in detail in Nash T s thesis?" 
There was only one respondent in the cosmopolite category and this 
category is therefore ignored in what follows. 

The distribution of the respondents by mean communications 
characteristic is given in Table 5.2a. An analysis of the responses 
for each question separately leads to Table 5.7. Here respondents 
are separately characterized for each question, depending on their 
answer. As can be seen from the answers to the last thrje questions, 
there has not been much discussion of the network. 

Comparing breakdowns by type of library (which are not shown), 
patterns of communication are very similar across all types of library. 
Librarians tend to stick to their own kind. Community college 
librarians go to community college librarians and public librarians 
to public librarians. The only interlibrary agency showing any 
significant influence across type of library lines is the State 
Library (55 times). Geographic proximity seems to play a very limited 
role. Discussion partners are fairly random. It had been hoped to 
identify a small number of influential partners but this does not 
seem to be the case. The influence of any one individual is minimal. 

In the area of general administrative discussions. Table 5.7 
shows a large proportion of localites. They go to local individuals 
for assistance and consultation. These individuals are not librarians 
but local board members, city officials, faculty committee members 
or others who are directly responsible for the policy and financial 
backing of the library. This points up the factor of lay participation 
in the decision-making process. 
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TABLE 5.7 

COMMUNICATIONS CHARACTERISTICS AND ADMINISTRATORS' ACTIVITIES 



ACTIVITY 


ISOLATE 


LOCALITE 


LIBRARY 

LOCALITE 


LIBRARY 

COSMOPOLITE 


TOTAL 


General 

Discussion 


19 


59 


15 


24 


117 


Network 

Information 


20 


1 


3 


34 


58 


Network 

Discussion 


25 


3 


10 


20 


68 


Network 

Evaluation 


12 


1 


0 


41 


54 




65 



77 



In the area of network information. Table 5*7 shows that re- 
spondents are almost evenly split between library cosmopolites, 
seeking their information from agencies such as the State Library, 
and isolates finding answers for themselves* In this area there is 
very little reliance on other local librarians or their own governing 
bodies. This same pattern is followed in the question of finding 
additional evaluative information about the network. In the area 
of network discussion, there is still a large proportion of isolates 
and library cosmopolites. 

Another interpretation of Table 5.7 is that the answers to each 
question are essentially the same but that localites are almost 
entirely unfamiliar with the network and so drop out from the last 
three questions. 

In summary then, if the returns are representative, it is clear 
that the network is not like ordinary, routine administrative business. 
Dependencies and communication characteristics of librarians change 
considerably between routine tasks and network matters. 

5.5 Significant Points 

Personal and not institutional characteristics correlate most 
strongly with acceptance or rejection of the network. In particular, 
professional status as opposed to nonprofessional and an affirmative 
answer to the question, "Would you like your library to participate 
in the network?" were strongly indicative of positive acceptance. 

The survey showed the expected institutional correlates quite 
clearly, involving such variables as size of collection, population 
served, type of library, collection emphasis, clientele needs, and 
circulation. 

Together with some ai hoc data on attendance at the network 
meetings of 1967-68 designed to inform the profession about the net- 
work, the survey showed that they served an informative purpose. 

Acceptance of the network is widespread as measured by the 
semantic differential. Possible configuration alternatives offered 
in the questionnaire rank in descending order of acceptance (and 
considerably spread out): regional centers, central facility, and 

lastly type of library center. Possible functions or services that 
a network might perform rank in descending order of acceptance: 
union lists, facsimile transmission, interlibrary loan, reference 
service, central processing, and collection management. The first 
four are fairly close but the last two are very far down. 

Interpersonal communications categories can be set up for each 
respondent. Localites, perhaps as expected, seem completely un- 
familiar with the network. Another slightly different interpretation 
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is that nobody is localite when it comes to the network and very few 
even are library localites. They become isolates and go it alone 
or library cosmopolites and link up with others outside their 
communxty . 
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CHAPTER 6 
SUMMARY 



In previous chapters separate analyses have been presented of 
likely effects of implementing either a regional network or a state- 
wide network. Both the regional and state-wide network concepts imply 
that there would be some centralization of activities . For a regional 
network one library in each region would serve as a focal point for 
performance of network functions; for the state-wide network one li- 
brary in the state would serve as the focal point. If either configu- 
ration is adopted over the present system, the functions of interli- 
brary loan, technical services, and collection management would be 
facilitated through new organizational arrangements. It is essential 
to consider the consequences in terms of both costs and benefits and 
their distribution among participating libraries. 

6.1 Costs of Alternate Systems 

Total annual costs associated with interlibrary loan, technical 
services, and collectioy management for the three system configurations 
are shown in Table 6.1. In terms of the three functions that have 
been analyzed, both the regional and state-wide networks indicate cost 
differentials with respect to the present system. The regional network 
offers a differential of $575,000 with respect to the present system 
consisting of $325,000 in technical services and $250,000 through col- 
lection management — a total change of 20% from costs of the present 
system. The state-wide network offers a differential of $1,215,000 
with respect to the present system consisting of $680,000 in technical 
services and $535,000 through collection management — a total change 
of 43% from costs of the present system . 

TABLE 6.1 

TOTAL ANNUAL COSTS FOR ALTERNATE SYSTEM CONFIGURATIONS 





SYSTEM CONFIGURATION 


FUNCTION 


PRESENT 

SYSTEM 


REGIONAL 

NETWORK 


STATE-WIDE 

NETWORK 


Interlibrary Loan 
Technical Services 
Collection Management 


$ 195,000 

1,945,000 
700,000 


$ 195,000 

1,620,000 
450,000 


$ 195,000 

1,265,000 
165,000 


TOTALS 


$2,840,000 


$2,265,000 


$1,625,000 



These cost differentials are based only on current levels of 
activity. Development of either a regional network or state-wide net- 
work would have at least two significant effects on levels of activity 
in the system and the costs shown in Table 6.1. Interlibrary loan 
costs can be expected to rise due to an increase in level of activity 
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resulting from improved service. The second significant effect stems 
from elimination of low circulation volumes from local libraries if 
either network configuration is implemented. If equal service is main- 
tained 5 some of these volumes would be obtained through interlibrary 
loan from the regional or state-wide library which maintains the col- 
lection of low circulation volumes. Available data are not adequate to 
determine additional interlibrary loan activity generated from these 
two sources, but it is reasonable to assume that a doubling or tripling 
of current activity levels might occur. For purposes of discussion, it 
is assumed that interlibrary loans double to approximately 70,000 for 
the regional network and triple to 105,000 per year for the state-wide 
network . 

In both the regional and state-wide network configurations addi- 
tional communication costs are incurred because of centralization of 
activities . While details of the communications systems that might be 
used have not been investigared, an implicit assumption in all discus- 
sions of the network concept has been that more sophisticated systems 
than present mail and occasional telephone communication would be used. 
Primary traffic on a communications system would be due to interlibrary 
loan activity and technical services. As suggested in the preceding 
paragraph, interlibrary loan might generate 70,000 transactions per 
year for the regional network and 105,000 transactions for the state- 
wide network. In the technical services area, a total of 745,000 
volumes and 300,000 titles are processed per year. These numbers have 
to be handled regardless of whether a network is regional or state-wide. 
Since multiple volume orders may be handled in a single transaction, it 
is assumed that the number of transactions handled by the communica- 
tions system is equal to the number of titles processed, that is, 

300,000 per year for either the regional or state-wide network. Without 
specifying details of procedures or the nature of communications equip- 
ment to be used, estimates of cost per transaction can only be guesses 
as to the general magnitude of actual costs that may be incurred. To 
incorporate this cost in the total estimate, a figure of $ 1.00 per 
transaction is used . This estimate is comparable to experience else- 
where . 

In Table 6.2 total annual costs from Table 6.1 have been adjusted 
to take into consideration increased interlibrary loan activity for the 
regional and state-wide networks and communications costs. With these 
additional costs considered, the differential between the present system 
and the regional network is slight, and for the state-wide network it is 
reduced to $420,000. 

Cost data in Tables 6.1 and 6.2 should be regarded as gross esti- 
mates of costs of actual operations. Accurate cost estimates are 
impossible to make since basic data on current library operations are 
fragmentary, and it has been impossible within the bounds of this 
research' project to specify in detail the operating systems that might 



TABLE 6.2 



ADJUSTED TOTAL ANNUAL COSTS FOR ALTERNATE SYSTEM CONFIGURATIONS 





SYSTEM CONFIGURATION 


FUNCTION 


PRESENT 

SYSTEM 


REGIONAL 

NETWORK 


STATE-WIDE 

NETWORK 


Interlibrary Loan. 
Technical Services 
Collection Management 
Network Communications 


$ 195,000 

1,945,000 
700,000 


$ 390,000 

1,620,000 

450.000 

370.000 


$ 585,000 

1,265,000 

165.000 

405.000 


TOTALS 


$2,840,000 


$2,830,000 


$2,420,000 



be u%ed in the regional and state-wide networks. Also, collection 
management costs include only low circulation volume acquisition and 
maintenance costs and do not include all acquisition and maintenance 
costs for collections in the state. These may well be on the order of 
$5,000,000 per year. Accordingly, when uncertainty in the cost esti- 
mates and the magnitude of all costs are taken into consideration, 
cost differences between systems revealed by this study do not appear 
to be sufficient to permit a choice to be made between the present sys- 
tem, a regional network, or a state-wide network on the basis of cost 
alone. Essentially, the results indicate that total operating costs of 
the three systems are similar, although the distribution of costs among 
libraries would be different for the three configurations. 

6.2 Benefits from Alternate Systems 



Benefits have not been assessed quantitatively since the major 
effort in the research study has been to determine costs of operation 
of alternate systems which provide at least the current level of 
service . However, some numeric information is available to indicate 
that improvements in service would take place with either network con- 
figuration. Currently* most resources in the state are presumably 
available to any library in the state through interlibrary loan. 
However, the process of locating and obtaining materials does not en- 
courage widespread use of all resources in the state. For most patrons 
readily available materials are those in the local library and, while 
other materials may be available through interlibrary loan, this is not 
an important source of materials. ^ With either network configuration, 
resources in other libraries would be readily available with libraries 
sharing regionally in the regional network and state-wide in the state- 
wide network. The regional configuration -would make available from 
99,000 to 959,000 titles depending on the region. For the state-wide 
network, all titles in the state — a total of 1,129,000 titles — 
would be readily available to all libraries. Both network configura- 
tions offer the likelihood of increases in available titles with the 
state-wide network offering the greatest increase. 





71 



In the preceding section, cost differentials for the performance * 
of certain functions between alternate systems were discussed. These 
differentials will not be realized as cost savings directly.' Instead, 
the result will be released resources to be applied to library serv- 
ices at the local level. 

The two network configurations not only provide for wider availa- 
bility of resources than at present, but they also offer greater growth 
potential for future development of library services. Higher volumes 
of activity and larger organizational units resulting from implementa- 
tion of a network would allow adoption of modem technology, automation 
of certain activities, and use of more highly trained and specialized 
personnel. Improved planning of acquisition of materials through the 
network would also result in better use of the funds now available. 
While either the regional or state-wide network configuration offers 
potential for improvements, the state-wide network affords the greatest 
opportunity for long-run increases in effectiveness . Because of the 
uneven distribution of resources and population in the state, a region- 
ally oriented network does not result in operations of sufficient size 
in many regions to produce benefits that would be obtained by a state- 
wide network . 

Since cost estimates for alternate system configurations do not 
result in significant differences between the present system and the 
two network configurations, selection of a preferred alternative rests 
on an assessment of relative benefits of the different systems. 
Evaluation of benefits is, of course, much more subjective than calcu- 
lation of costs. However, this evaluation is crucial to the establish- 
ment of a rational base for future development of library services in 
the state . 

6.3 Future Research and Development 

The present study has illustrated the application of quantitative 
modeling to library operations in the state and has resulted in some 
simple models and operational concepts. Library functions of inter- 
library loan, technical services, and collection management have been 
identified and described. Alternate system configurations — the 
present system, a regional network, and a state-wide network — have 
been analyzed, and costs and benefits associated with each of these 
system alternatives have been compared. The concepts used are element- 
ary and unsophisticated, and future studies in this state or elsewhere 
must seek to refine them. 

This research has also demonstrated the need for a more extensive 
and reliable data base regarding library operations in the state. 

While expenditures in excess of $25,000,000 are made annually on li- 
brary services in the state of Washington, data that are available on 
resulting operations and their effectiveness are incomplete and diffi- 
cult to coordinate. Much of the data used in this study were not 
available from existing reports and had to be obtained from field 
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studies and estimates made during the course of the project. The 
analyses that have been performed suggest the type of managerially and 
analytically oriented data which are required to evaluate library 
operations. Efforts should be made in the future to collect and evalu- 
ate this type of data on a regular basis. 

In addition to these general tasks of refining the models and sys- 
tematizing data collection, additional analyses should be undertaken to 
fill out and complete this study. 

All discussion of regions in this report and all regional analyses 
follow geographical outlines used in the Becker and Hayes report. 

These boundaries, in turn, follow the geographical boundaries origin- 
ally suggested by Bowerman 6 and are notnecessarily optimal. Some 
regions are small relative to others and, in view of modem highway and 
communications systems, can be combined with others to make units of 
more reasonable size. Although one alternative consisting of five re- 
gions was developed during the course of this project, there was insuf- 
ficient time to perfoxm any analysis of this regional structure. 

Further analyses should be performed to determine rational boundaries 
for regions other than the ones that have been utilized throughout this 
study. 

If a network is implemented, all costs and benefits will not be 
realized immediately. Instead, there will be a gradual change as the 
system develops. Also, costs and benefits will not be equally distrib- 
uted to all units in the system. A clearer idea of the rate at which 
costs and benefits develop and the way in which costs are redistributed 
is required to develop funding policies and realistic expectations of 
network benefits. 

Another question about which nothing has been said is the cost 
associated with converting to a particular network configuration. The 
study has been primarily concerned with operating costs. Estimates 
must be made of initial costs of setting up a network, such as invest- 
ment in computer hardware and other equipment, development of proce- 
dures and software, employee training, and so forth. 

Finally, the estimates of communications costs and flows in 
section 6.1 are only a first approximation. A major residual task is 
to refine these figures. 
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APPENDIX A 

BOOK COLLECTION CHARACTERISTICS 

Data presented in this appendix are concerned with the description 
and enumeration of library book holdings . Analyses are provided by 
subject, age, and overlap between collections. 

A.l Basic Methodology 



The number of titles held by subjects (Tables A.4-A.7) were de- 
rived from measurements of shelf lists in the various libraries 
studied. Ruler measurements were made to the nearest .1 inch and re- 
sults were recorded . Not less than five card groups were pulled from 
each of the shelf list, the cards counted, the cards per inch calcu- 
lated for each group, and the average number of cards per inch for the 
shelf list was determined. This number multiplied by the inches of 
cards per subject provided the number of estimated titles for each 
subject. 

A. 2 Correlation Tables - L.C. and Dewey Classifications 

A comparison of book holdings is difficult if not impossible when 
some collections are cataloged in the Library of Congress classifica- 
tion system and others are cataloged in the Dewey Decimal classifica- 
tion. In order to make such comparison possible, a series of matrices 
were developed by which data arrayed by classification scheme in 
either the Dewey or L.C. system is convertible to the other. This was 
achieved by computer analysis of MARC records for titles classified in 
both systems by the Library of Congress. 

The titles appearing on MARC tapes issued from July 2, 1969 to 
July 3, 1970 (Volume 1, No. 15 through Volume 2, No. 16) were selected 
as a data base. A program was designed to translate the MARC data 
which is in ASCII foimat into EBCDIC format for use in the Washington 
State Data Processing Center with COBOL programming. A second program 
exploded the records, extracted the call numbers, did the appropriate 
countings and calculations and formated the output into matrices. In 
this process it was found that of the 62,886 catalog records, 270 con- 
tained no LC number and 3,502 contained no Dewey number. Eliminating 
these records produced a data set of 59,115 records meeting correlation 
requirements. Listings for both programs are given in Figures A.l and 
A. 2. 



The Major Matrix, Table A.l, shows the correlation of single let- 
ter LC classes with hundred groups in Dewey, e.g., 100's, 200's, etc. 
Of che 210 possible correlations , it can be seen that there were no 
correlations (no matches) for only 21. The table is read as follows. 
Catalog records for 6,943 titles were found which were classed by the 
Library. of Congress in both H (LC) and in the 300's (Dewey). These 



6,943 records were 11.7% of the 59,115 records analyzed (lower right 
comer). There were 8,532 "H" classed records in total (sum of the 
horizontal row). There were 17,530 "300 's" classed records in total 
(sum of the vertical column) . 

For each of the correlations shown in the Major Matrix, Table A.l, 
a minor matrix was developed showing correlations between two-letter 
L.C. classes, e.g., HA, HB, etc., and Dewey "ten's" classes, e.g., 
310's, 320 's, etc. One of these 189 minor matrices is duplicated in 
Table A. 2, Minor Matrix H3. The table is read as follows. Catalog 
records for 7 titles we re found which were classed in both HA(LC) and 
in Dewey classes, the first two digits of which were 3 and 0 (300- 
309+) . These 7 records were 6.4% of the 110 HA records (under "Total" 
in far right column) and .3% of the 2,203 titles classed 300-309+ 

( sum of the vertical column) . 

For the purposes of this study a translation-correlation table was 
necessary only at the level of single letter LC groups and Dewey hun- 
dred groups. Table A. 3 was developed from Major Matrix, Table A.l, and 
is read as follows. Catalog records for 6,943 titles classed in both 
H(LC) and in the 300's (Dewey) represented 81.38% of all H classed 
titles of which there were 8,532 titles. This table translates from 
LC to Dewey but is not reversible. It was used in constructing Table 
4.1 in Part I, Text of this report. 

The use of correlation tables as aids in reclassification is a 
possibility that might merit study and testing. A number of correla- 
tions between tens level Dewey numbers and two-letter LC numbers vere 
high. For example, 82% of the items classed in 440-449+ were classed 
in "PC" and 91% of the items classed in 880-889+ were classed in "PA." 
A table listing these high correlates might be helpful at this or at 
higher levels, at least to inexperienced catalogers. 
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TRANSLATION TABLE BETWEEN LIBRARY OF CONGRESS CLASSIFICATION' AND DEWEY DECIMAL CLASSIFICATION 



PERCENT- 
AGE OF 
TOTAL 


8 

o 


6.60% 


8 

H 


co 

t-* 

t- 


K 

© 

CM 


8 

co 

CM 


8 

H 

co 


If 

CO 

H 


K 

© 

co 


8 

© 

co 


iS 

in 

in 


1.20% 


in 

H 

co 


8 

© 

t** 

H 


© 


^5 

© 

© 

05 


8 

m 

CM 


iS 

f- 


1 

© 


CO 

© 

o 


© 

© 

CM 


8 

© 

© 

© 

H 


TOTAL 

TITLES 


© 

t- 

CM 


CM 

© 

O' 

co 


t- 

co 

00 


CM 

t- 

in 


t- 

SO 

t- 

H 


r-t 

O 

3 

© 

© 


co 

CO 

00 

H 

\ 

\ 

\© 
O \ 


CM 

. ■> 
iO 

© 

© 


00 

h 

H 

© 

© 


© 

00 

H 

X© 

© 


00 

in 

CM 

co 

\ 

\ 

o’? 


- 00 
© 

•\ 


co 

© 

00 

H 


00 

© 
© 
i— < 

\I 
© \ • 

SN 


co 

t" 

m 

\ 


CM 

00 

G 


H 

© 

m 

H 


m 

in 

© 


r— 

© 


co 

H 

co 


© 

c^ 

r“ 


d 

, i— i 

© 

© 


900 FIC 


© 

© ■. 


\ 

\ 

\© 

°\ 


\ 


K 

° \ 


\© 
© \ 






o 

© 


\ 

O 

© 

V 


\ 




© t- 
© © 
(S • 
© © 


© 
• CO 
© 
o • 
— 1 


t- 
© 
© 
O' • 
CM 


<<* 

\ 00 

\ r "l 

'.00 
in \ • 
00 \ 

© ^ 


\ CM 

\ 'O 
\t- 

V* 

O' \* 
<0* \ 
in \ 


\ r~* 
\ in 

v CM 

\in 

O' • « 
cm •• 

O' • 


\ P* 

\S 

•T 

co \ 

H ' 


© 
** 
CO 
CM 
O' • 
CM 


\ CM 
\ 1/3 
\© 

3\ 


CM 

H 

r- 

O 

© • 
CM 


' © 
\o 

o 

CM * • 

H 

SO 
© 
© 
o 
H • 


\CM 

'S 

'■ ^ 
\ SO 

s ■ 

in 

CM 

© 

© 

00 • 


\3 

\g 
© 
H \* 

\ 

\ 3 

oo y 

CM 
00 
© 
© 
CO • 
** . 
so 

n 

in 

H 

© 

H 

V 

o\ 

0 © 

\ © 

\o 

© v 

CM \ 
% 


\ P* 
\ © 
\© 

oo v 

H \ 

, 00 
• ^ 
© 
O 

© • 

\ © 
\ 113 
\© 

8\ 

a...: 


\ 05 

\ P* 
\© 
co v 
r- \ 

\ 05 
\ O' 
\ CM 

w 

05 \ 
CM 

r- 

t 

5_ 


+ 

CM 

3^ 

\ o 
\ © 
\© 
m y 


© 

© 

o 

Cl? 


v 


\ ^ 
o 

© v ■ 
CM 


\ © 
\ f- 

\ CM 

\o 

CO • 

H \ 


\ © 

\5 

\o 
©\ ■ 
i— i \ 


\ w 
\ O' 

\c 

5V 


8 
t-~ © 
© • 


o 

o 

CO 


si 

« 

30 v,. 


© 
• CO 
\© 
© 

^ * 
H 


© 
\D 
© 
© 
in • 


© 
CM 
• © 

cm? 

r- 1 - 


U 
\ £ 

o\§ 


\ SM 

X© 

CO . • 


\ 00 
\ CO 

\©i 

t-\ * 


© 

0 
© 

01 

00 • 


\o 
© \ 


V 

N| 


\ 00 

\1 

c=V 

N 


V 

Vo 
© \ 


\ 


\ 

\ CT 
\8 
sv 


© © 


O 

o 

p* 


CM 

CO 

H 
© 
m • 


. sO 

\ CO 
\6 
© 

r— 1 v v 


co 
in 
r- 
© 
co • 
© 


SO 

3 
© 
CO • 
in 


CM 

© 

H 

© 

00 * 
H 


\s 


’• co 
00 

\ O' 

CO 

o • 

CO 

p- <■ 


\ f- 
• O 
\ CM 
\0 
h* \ ■ 

H \ 


CM 

CM 

O 

<0* ® 


\ CM 
\ CM 

\o 


\« 
\ 05 

\© 
©\. 
H \ 




CM 
‘ © 

© 

H 


\ 

\ 'O 
\ © 
\© 


\l 

H \ 


\ © 
\ 


\- 

hV 

CM \ 


© © 
© r* 
© • 
x* r- 


o 

o 

so 


in 

. 

in 
© 
n .• 

i— 1 


\ O' 

© 
© 
O' • 
H 


00 

H 
© 
O' * 


00 
CM 
© 
© 
CO • 
H 


O 

* 

o 

© 


\ o 
m 
© 
o 
• 


\ « 
\ M5 

S X 

CO 

. O' 

CM 

co \ 

CM , 


CO 
00 
■ CO 
r~ t 

« , 

\ CM 
\ MO 
\© 
\o 
eoX' 
in \ 


\ 00 

J 
w \ 

\ C 

\o 

CM \ ' 


© 

© 

sO 

© 

© • 
© 

H 

\ © 
\ co 

$ 

\ 'O 

\8 

. \ 

\ ° 
\ in 

\H 

co \ 

sO \ 
\ 


\ w 

\ in 

© V 
" \ 
cc 

g 
© 
SO • 

\ co 

\ c^ 

A 

\ co 
\eo 

3^ 
© \ 
co X 

\ CM 
\ 1/3 
\© 

v 

H \ 

\d 

© \ « 
co \ 


00 

<<* 

© 

© 

© • 
© 

© 

t-* 

© 

© 

© 

00 > 
H 


\ © 
\© 
© \* 

© 

© 

H 

© 

© • 
H 

m 

© 

© 

00 • 
© 

\ © 
\ 'O 
\ CM 

H \ * 
CM \ 

© 

CM 


v © 
© 
.© 

00 

m 

\ ** 
\i 

m \ • 

oo \ 

. 


\ 

\ © 
\ m 

\oo 
in \ * 
m \ 
oo \ 

4—1 

o 


\ o 

\in 

© \* 
© \ 
© > 

\ 05 
\ O' 
\ 1/3 
\© 
© \ • 
oo \ 


CM 

© 

© 

© • 
© 

.05 

\ CM 
\ 00 
\h* 
\© 
© \ • 

<X> \ 


v 

\ M 3 
\ © 

v 

© 

CM 

H 

O 

© • 


\ H 
\s 

v* 

IN 

\ 113 

\© 
co \ - 

H \ 


\ s> 

\c 

a\ 

\ C 

\ »n 

\ r" 

\© 
©\ 
CM \ 


8 

© © 
© « 
© © 
co H 

8 

^ © 
© • 
© © 
© H 


o 

o 

© 


00 

'■ H 

« 
O • 
n • 


\ 00 
\8 
m \°. 

\ 


■ a 
' © 

CM ® 


r- 

r- 1 

© 

© 

00 • 


CO 

CM 

© 

© 

* 


s 

o 

o 

CO * 


© 

o 


}t 

\ 


co 

\i 

"Y 

\ 


\ 00 

s 
© 
in • 


H 

CO 

O 

r— 1 


oo 

CM 
‘ © 
' © 
in • 

§ 

r» 

t" 

oo 
H 
© 
co • 
co 


t> 

o 

o 

c 

1— 1 

sC 

o 

© 

■ r- 

in ■ 
CM \ 
CM \ 

t** 
© 
o 
c 
oo _ < 


in 

o 

© 

© 

H 

O' 
OO 
' r» 

oo r. 

s\ 

\ 0C 
\ cq 
\ C 
\© 

h .. - 


V 

°\ 

oo 

cc 

OC 

co ■ 

© 

SO 

\ co 

\a 

• c 

\ 1 

co \ 


\ P* 

\ r_ 

\o 

eo\ 

\ #■> 

H\°> 
CM \ 

5.X 

sO 

© 

© 

o 


© 
O 
© 
© 
in • 

. 3 

CM 

© 

^ . 
© . 

H 

\ 05 

\ © 

cm\ • 


\ 1/3 
\ © 
\ © 

H \ 


o 

© 


\ 

\ © 
cm\ j 


\ £ 

\© 
\o 
H \ * 


© 

© 


\ r* 

\l 

i 


8 
© CM 
© • 
r- H 


o 

o 

CQ 


\ © 
\g 

m \* 
n \ 


© 

© 
co ‘ * 

3 •. 


\ 00 

\ 1/3 
\ co 
\o 

8 V 


H 
in 
O' 
H 
CM * 
O' 

00 


CM 

• o 
r4 ‘ 
co . 
CM 

co 

' CM 

\ © 
\o 

©y 

\ © 
\ t- 
\ ^ 
\© 
©\ - 
co \ 


\ O' 
\ O' 

\H 
u5 \ • 
© \ 

H i 

© 
© 
© 
H • 

\ 

\© 

©\ 


CM 

o 
H ■ • 

co ' 

05 X 


\ P* 
\ 0(3 
\ © 
\oo 

©\ • 
CO \ 

co \ 


\l 

oo ' • 
co • 

H 


© 
. r- 

g 
CO ■ 

co 


© © 
CM so 
© « 
" © 
cm 
H 


o 

o 

CM 


\ O' 

\h 
© 
co • 


\«o 

\8 

«*\> 
CO \ 

•<* \ 
CM 


. O' 

-.3 

\© 
© * 

H 


in 
co 
' © 
© 
SO * 

H ■ 


\© 

©\ 


Y. 




t> 

i— 

o 

o 

© 


OT © 
© © 
© • 
CM ^ 


o 

o 

H 


\ r-1 
\CM 

co y 


00 

O' 

© 

co 

O' • 
© 

CM 


\ 00 

\§ 

\o 

V\ • 

\ 


\ 04 

\8 
\© 
H \ • 

\ 


. f* 
\ H 
© 
O 
co \ • 


r~ 

d 

© 

o 

i— i 


in 

in 

C 

© 

H \ 


c< 

• 00 

\8 

©\ 

^ \ 


OC 

*. CM 

v c 
m\ C 


\§ 

"\ 


\ 00 
\ CM 

\© 
cm y 


\ 


\ CM 
\ CM 

\© 
CM V 

CM \ 


00 
r-* 
© 
© 
m • 
<0* 


\ © 
\§ 


\| 

-\ 


V 

\ 


\ 

\ H 


^,8 
© ^ 
• 

H CM 


o 

o 

o 


V u) 

\ W 

\CM 

3\{ 


i 


t- 

00 

CM 

O 

a- ■ 


\ 

\© 
'o 
^ . * 

H 


\s 

\S 

s\ 


sC 

■ c r. 

' d 
o 
in 




\| 

s\ 


\ sC 

» m 

©‘ 

H 


\ ^ 
X s 0C 

\ d 
\c 

in'. 
H \ 


\ ©' 


\ ^ 
\ 00 

\© 
co \* 
H y 


V CO 

\ co 
\o 

h \* 


\s 

\ d 

s\* 

CM 


\s 

\f-l 
05 \ • 
©\ 


r- 

05 

O 


\ 05 

\ © 

5 \ 


\ © 
\ © 
\ O 
\o 
© \ • 
n* \ 


V 

\ 


\ CM 

X S 
h\= 


\ 00 
\ CM 

i\ 

_pj 


V.O 

© s 

O' © 
© • 
CM © 




< 


CQ 


© 


Q 


W, 


44 


o 


SC 




X 


iJ 


X 




P4 


o 


oi 


cn 


H 


© 


> 


N> 


bQ 

Eh 





FIGURE A .1 

-TRANSLATION PROGRAM — ASCII to EBCDIC 



o 


<< 




< 


< < < 


< 


< < 


< < < 


< 










< 








< < 


< 






< < 


< < < 


< 


< < 


< < < 


< 


< < 


< < < 


< < < 


3 


ml ml 




mi 


mi ml mi 


-j 


ml aJ 


mi 


mi 


mi 


mi 










-J 










mi 


ml 






-J ml 


3 3 3 


3 


ml ml 


mi 


ml 


mi 


3 


3 3 


ml ml 


mi 


3 3 3 


V. 


on on 




on 


on on on 


on 


on on 


on on on 


on 










on 








on 


on 


on 






on on 


on on on 


on 


on on 


on on 


on 


on 


on 


on 


on on 


on 


on on on 


< 0 


o CM 




o 


o a* o 


o 


o o 


o o 


o 


o 










CM 








o 


o 


o 






CM *4 


o o o 


© 


CM CM 


co in o 


o 


o 


o 


o o 


o 


O O O 


o 


CM CM 




co 


4 3 in 


45 r- © 




CM 










CM 








CO st 


^0 






'O <0 


N ® 4 


o 


O — 


*4 




CM 


m «4 in 


45 N* 00 


O' O — 


V. 


o o 




o 


o o o 


o 


o o 


O 3 




3 










xj 








x4 


x4 


x4 






x4 x4 


x4 p 4 x4 


CM 


CM — 




H 


*4 


3 




*4 


H M 




xM CM CM 


oo 


co m 




ro 




co 


co co 


co co 


rf\ 


co 










co 








CO 


co 


co 






co ro 




ro 


CO *4 


4* *4 4* 


*4 «4 *4 


4 4 4 


4 4 4 




o o 




o 


o o o 


o 


o o 


o 


o o 


o 










O 








o 


o 


o 






o o 


o o o 


o 


o o 


O 


o 


o 


o 


o 


o 


O O 


o 


O O O 


© 






















































3 








on 

z 












© 






















































K 








< 












cc 








































3 














< 








3 












ID 


z 






































Of 














mi 




3 




1 - 












LL 


ID 






































a 














on 




3 














O 


xh 


3 






































a 














z 




a 




O 










mi 


o 


on 












• 


























UJ 












r- 


< 




o 




1 - 












u. 


► 












CO 


























of 














3 




3 














o 




on 
















































3 


o 


H 




3 




o 










3 
















mi 


























LL 










3 


3 










3 










oc 




a 






































a 










3 


3 


3 




CD 




3 














3 












• 


































o 






3 




O 




z 










z 














a 


3 


























3 








z 


3 


Z 


X 




3 


















Z 










LL 


on 


























z 








— 




M 


V— 








I 














3 










z 




























UJ 








V 


3 








Z 




a 










a co 




3 












• 


































o 


a 


X 


on 








z 










3 




3 












X 


























UJ 








3 


►— 


o 


3 


















3 z r- 




ID 










o 




























X 








X 


< 


z 


X 




X 




X 










o — 




3 










of 


< 


































o 


o 








1 — 




X 










3 X 














< 








































3 


3 




o 




3 










x x a 




Of 










X 




























3 








3 


3 


3 






z 




o 










h- 3 




ID 












• 


























z 








3 


Z 


a 


It 




3 




z 










3 0 3 




3 










ID 


X 






























• 




K 




o 






3 




3 










c z 




< 










X 


X 


























LL 




3 




< 




3 


3 








3 






O' 




3 45 




-J 










3 


“5 






























3 




ml 


X 


3 


a 




►— 














on 3 in 










































3 




a 






u 




3 




3 




3 






z 




LO CM 




0£ 










on 


>- 


























h- 




O «J 




3 


o 31 


3 






o 




Z 










3 3 




O 










ID 


CO 


















• 












x4 




n 


Z h» 


3 


n* 








3 










3 < 3 




LL 




on 






3 • 












Of 








of 








> 




O Ul 




3 


3 < 




mi 




a 




a 




O' 


45 




©30 








3 






< O 


• 










o 








3 








sf 




O UJ z 






3 3 


X 






K 




3 






in 




O 3 < 




ID 




ID 






mi <— 


00 










o 








3 








< 




UJ 3 M 


31 


3 


on 


3 


3 












3 


CM 




<1-3 




on 




3 






on o 


> 0 










< 








< 








on 




3 K 


z 


3 


3 Z 


o 


< 




3 




3 




< 






3 




ID 




on 






Z CO 


O' 






















on 




on 




3 3 




3 


> < 


z 


3 




3 




> 




3 


3 




3 3 CD 




X 










«t ID 












3 


on 






H 




on 




UJ 




3 Ul O 


u- 


H 


n 3 


3 


3 




3 




< 




3 


3 




© © © 




3 




© 






Of 












on 


on 






on 




UJ 




o 




ID 3 


D 


on 


a; •- 


3 


o 




Z 




X 




U 


Cl 




3 Cl on 








ID 






3 o 


• 










XX 


ID ID 








UJ 


of 




Ul 




1- Ul 


a 






























n 










3 


a 










mi 


L- Of 






-J 


1- 


o 




z 




iurh 


3 






























ID 










5* 


ID 












> a 






V. 


> 


r> 








T Ul 
































ID 




ID 






< — 


© 










3 


CO 3 


u 




3r 


m 


< u 




on 




<30 


1- 






























z 




> 






Of XX 














< 


> 








> 








3 < 


31 


































< 






o u 


z 










— i 


z 


on 


XX 


m4 


2f 


3 on 








<33 


O 


































on 


ro 




c on 


UJ 










O 


a 3 




u- 


o 


C 


u 




>- 




3 < 










































of < 


3 










JJ 


XX O 


Z 


3 


UJ 




3 Z 








3 C 


o 




































ID 




0- 


3 










of 


K 3 


LU 


CL 


of 


H 


UJ 






u 


3 < mi 


h- 


































co 


> 




x 














a 


CL 


H- 




a 


XX C. 




►— 


ID 


< a 






X CM o 


























Vl 




xJ 


< 




on 3 


Of 










3 


a <-* 


a 


3 


3 


□ » a 




on 


3 


O Jo 


X 




h> 3 3 








3 






















w 


on 




— Of 


3 










< 


3 




a 


« 




U 




of 


O 


mi X4 


z 




0 3 3 








O 














o 








CM 






T U. 












a 


~ U 


ID 




C 




3 UJ 






3 


o * 




»- 


Z 3 T 


3 


SO 


in 


3 














3 








3 


co 




3 












-j 


CO 3 


3 


CO 


-J 


CO 


1- 3 




LL 


X 


3 ID O 


mi 


X 


ml < X 


3 


o 




3 










O 




3 




CM 




» 


pH ^ 


















CM Z 


on 


u 




4- 


3 *n 








0 3 — 




o 


X I- 3 


* 


3 


co 


3 










— 




O 




— 




CM 


z 












CO 




no 




on 






HOW 






3 


0 0 3 


in 


pH — 


x x 3 


O 


CM U- 


O 3 










43 O 




3 




X 




— I 














u 




+ 






K 


+ 










O 


Z 3 4- 


— 


— 3 


3 O * 


< 


— 3 


3 O 










in O' 




X 


3 


4 




x o 


co o 












O 4 


ft 


x4 CO 




3 ft 




co 






o 


-I X * 


X 


X X 


3 3 0 


3 


x a 


< 3 








O' 


CM mi 




X 3 © 


z 


3 


X 


4 x 


X 3 ID 












z 






-J -J 


O' 


C 




-J 


-J O' 






z 


x x m 


4 H x4 


a a < 




CM x 


X 












x 4 




O x x 


ID 




o 3 fo 


ft on co 














o 




H 




O x-l 


< 


< pH 








x4 O x* 


pH 


— — 


1 1 a. 


r- 


— in 




r- 








O' 


O' < 




pH an 3 


X 








































































ID 


3 






O 
















































o 


















3 


Of UJ 




— c£ - 


z 












Z CL 








z a 














3 




if 






z 


















< 


<> 




X «j 














ID 


a -j 




a 


uj 3 J 




u 






1- 




mi 




o o 


cc 






X 
















3 


3 < 


on K < 


on 












a. z < 


u o 


> 


CL Z < 


O O > 






Ul 


< < 


< 


3 


> 3 < 


> 


3 < 


00 


t- 








3 


< 




<33 


on 

UJ 

u 

3 


on on 


o </i.eo 


x co 


ft 


ft ft 


ft 


ft 




a 


u 


CO 


3 3 


on 


O U CO 


C 3 


ft 


ft 


o 


J J J 


3 on < 


X 1 - 3 


o 


on 3 


D </J ft 


ft 


ft 


on 


3 CC ft 


3 3 on 




















CO 




co 


















































© 




















z 




z 


















o 


o . 




























o o 


a 










































>0 


o 




























© o 


on 




















O 




o 




















pH 




























— CM 






















ID 




UJ 


















CO 


CO 




























4 4 












ft 


ft ft 


ft 


ft 


« 


CO 




CO 














ft 


ft 


< 


< 
















ft 


ft 


ft 






ft 


a < 






+ 


+ 
















+ 


+ 


+ + 


+ 




+ + 


+ 


+ 4 








+ 4 + 


4 




























3 


— i CM 


m 


4 in 


O N CO 


O' 


o — 


CM CO 4 


m 


o 3 


» O' 


o 


p4 


CM CO 


4- 


in >£' 


r** 


3 


O' 


O x4 CM 


co <4 in 


o r- » 


O' 


O — 


CM 


CO 


4 


in 


45 f** 


» © O 


— CM CO 


x 

3 

on 












H i»4 










•-4 






CM 


CNJ 


CM CM 


CM 


CM CM 


CM CM 


CM 


CO CO CO 


co 


co ro 


CO CO CO 


CO 


<4 >4 


4- 4- 4- 


4- 


4- 4 


4 4 


in 


in in lo 


CM 






u 


4 O 
















CO 




















0 4-0 




3 


4 - x in 


05 


O 




cm 










O 4 




4 


a: 






o 


ID 3 
















H 








CM 












3 3 CO 




3 


3 3 3 


3 


in 




IT. 










O 4> 




a 


c 






o 


CO O 
















c 








O 












< o c 




3 


O O' » 


< 


X 




O 










— c 




o 


a 






o 


o o 
















o 








O 












c c o 




C 


o o c 


o 


o 




o 










O O 




o 


< 






o 


c O 
















o 








o 












o c c 




c 


o o o 


o 


o 




o 










C O 




o 


x* 


















































in in co 
























of 


















































3 3 3 
























G 


















































X x < 
























© 


















































o o o 
























< 


















































o o o 










































































3 OJ 3 

0 3 0 
o O' a 
























jj 


















































m cn co 
























o 






u 


JJ < 
















CM 








UJ 












4 UJ C 




< 


3 3 cm 


CM 


< 




CM 










o 3 




3 


u 






o 


o c 




































uj o co 




G 


0 0 3 


3 


4 




in 










C LA 




o 








c 


co o 
















o 








o 












< o o 




3 


CO 50 < 


< 


£3 




o 










— C3 




o 


3 






a 


CO CO 
















CO 


o 






CO 




O 








co co — 




CO 


r-> co r* 


CO 


CO 




in 










o co 




rr 


o 


























ID 










in 






































'JJ 






u c 


o o 














o o 


< 


CO 




a c 




3 *o 








3 0 0 


3 


3 O 


4* 4* 4- 


o 


o O 




c 








O' 


O 3 




0 3© 


“J 






i-j co 


a ul 














o 


XH 


o 






O ~i 




O pH 








— 03 


31 


3 3 


o o r- 


r- 


o in 




r- 








O' 


O' 3 




< no 3 


CD 






o in 


O 3 














3 


in 


o o 


< 




r*. in 


LL O < 








pH — 3 


in 3 < 


CM O CM 


3 


ao — 




o 








cs 


— Up 




3X3 


a 






© o 


in 4 














O 4 


CO c 


c 




O 4* 


a 


O O 








4* IT 


o 


— m 


3 3 3 


4- 


— 4* 




«4 








*H 


4 4 




4 3 3 




a 


a 


a 4 


%o o < 














ID 


o 


*4* in 


3 




< U 


o 


-i 4- 








s£ < ID 


CM 


4- o 


< O O 


O 


o <M 


C 


O 








< 


o o 




4 S) ft 


u 


o 


o o o 


o o o 














O X* 


H H 


x4 




-x w 


CM 


CM CM 








CM CM CM 


CO CO CO 


CO 4- 4- 


4- 


in in 


o 


in 








in 


in o 




•O 45 45 




o 


o o o 


o a o 














3 


o 


o o 


o 




o o 


O 


o o 








O O C 


3 


3 O 


3 C 3 


O 


o o 


o o 








o 


o O 




O O O 




o 


a o o 


o a o 














O O 


o o 


o 




3 O 


o o o 








O O O 


3 


O O 


O c o 


O 


o c 


3 O 








c 


o o 




o o o 




o 


o o o 


o o o 














3 


o 


o o 


o 




O O 


o o o 








O O O 


3 


3 C 


O O O 


O 


o o 


C 


o 








o 


3 o, 




o o o 




o 


o o o 


o o o 














O 


o 


o o 


o 




C O 


o 


o o 








O O O 


O 


O O 


o o o 


O 


o o 


o o 








o 


o c 




o o o 



< < 
■J ai 

i n on 
o rsj 

CM 04 
04 04 

* 4 
O O 



id on 
X z 
3 < 
3 



in o 
< o 
* o 
cm in 

-i < 



o 4 

© 3 

o o 
o o 
c- c 



< ID 

33 45 

o o 
co m 

o o 

o 3 

r- 3 
4 4 

u o 
o h* 
o o 
o o 
o O 
o o 



ERIC 



ICC OBJECT r.iHIH AliPKl A PUP 2 STMT SOURCE STATEMENT F 01 FFB 69 8 / 06/70 



I 



i 

< <i< 

■J — j ) "J 
x x(x 

o Ol — 
o -i -- 
o oto 

X X I X 
O OjO 

i 



o o 

ID ID 
O O 



: < < < 
_j -j _j 

on on in 
vO o o 
-H cm rn 
o o o 

ID ID ID 
O O O 



< < < 
ai aj aJ 

in in on 
o o o 

ID v0 

o o o 

ID ID ID 
O O O 



< < < ■ 
.J -J -J 

on on on 

o o o 

N CD O' 
O O O 
ID ID ID 
O O O 



on on on 

o o o 

O CM 



in m i 

o o ( 

CD ID I 



on on 
oo o 
c- oo 



0 T 'D 
3: id 



X o 

ID ID 
CM X 



I- Z 

< LU 

X 
on uj 
Z X 

< o 
X. z 



X X 
< •— L 

X »- . 



3 O l 
ar a : 

x -j • 



: X Cl 

3 e a 
> ~ o 
j x -J 



■ LU X 
3t O 
i c* 

on cr 



< LU 

J- 

a: u 

LU < 

a ar 
z <t 

« X 
< u 
X 

lu a: 

oc LU 
2 
. LU 



O 

z 

uj Z 



< o 
3 3 

■ 0 £ 
I t— 

< on 
z 

z — 



3 O lu 
j uj z 



LU LU 

z o 



o or i 

O 3 « 



•> sC 

vC ID 
X (N 



Z cm *- ; 

O^Di 

•» a 



o — 
no O 
uo- 

Z ID •• 

o < o 
ao co o 



3 0 * ► 

J LU O « 
J x — 

- O CO 1 

3 ar - 

3 x ► 

► - X > 



LU U 
* i- n 
w V 3 O 
3 I 3 > 
3 <i on 
f Z 

IQtDt- 
m uon 
: o o 

J Cl -I 

ro-'U 

T X 

: no c _ 
cm z on 



— i CD 

► J JO 

* < < CM 



> CL — _ 

: a x o 
: o 

: «-* o lu 
i X h- 3 
cm 3 on 
; — i O on 

m* X 

J o 

< < CM 



on a. 

O 3 -J 
J Z < ( 
i o O x ! 



on a 

; c o -J 
» -J z < i 
3 O o X ! 



-5 0 0 
Jj Q;S 
O' -|X' 

c o o 
c c o 



' O 'O 

) o o 

: O O 

; o c 



) c- co cr < 
) >o o o r 



o O' » 
Cl T UJ 
X O O' 

o o o 

O C o 



I 3 
. C. 
• h- 

I 3 



O C 
X 3 X 
c 3 O O 
O O C 
O O O 



O O 
CM CM 
O O 
Cj C 
O C 



> < cm 
■ < o 
: O C 



o n 
o o 

o o 



: 3 o o 

O X CD 
i < IT 
■ iD — 

UJ CM 
S O' S' 

x o o 
o o o 
o o o 
o o o 



O U- 
r- f- 
>r <r 



-o « 
3 O 

o o 
o o 
o o 



3 0 0 
’D * C 
X 'M o 
X ^ “ 

C v* a: 

cr O' 
o o o 
o o o 
o o o 
o o c 



: u< o 

. O X 

o o o 

\ m a- 
COO 

-cm 

-- 3)1 
^ IT. < 

UNO 
O' < < 
3 0 0 
O O O 

o o o 

o o o 



o o 

CM CM 

o o 

X X 



< o o 

< C 3 

o o o 
o o o 
one 
o o o 



<o o 
o o 
o o 



' o c < 
■ on o o 

X O' o 

x a r 
o o o 
coo 
o o o 
o o o 



uj o 
X o 
c o 
c o 
o o 
o o 



O a- 
o o < 
CO o o 

<4- ID X 

o o o 
o O o 
coo 
o o o 
o o o 



z — 

X c o 
o LU 



X X LU 

3 x 

_ I- *- 
X UJ 
h- QT UJ 

;g 

— 3 ^ 
or u; on 

LU 

or 

uj — 
> x 
< — 
on — 
►"(M 
X CM *-« 



- CM 

w sj- 



uj X 
or _J 



O' O' O' 



on m 
o o 
o o 



< < < 
J J aJ 

m LO LO 

O cm «4- 
o o o 
o o o 

o o o 



0 z 

1 uj 
»- X 

3 O 
Cl lu 

z in 



< o 
^ 3 ? 
3 uj 



-J in cm 
o -J -J 

coo 



sj- cr 
COO 
O O O 

o o o 
o o c 
o o o 



< < 
J J 

on on 
X CO 

o o 
o o 

X vO 

o o 



< < < 
J J J 

on m m 
O -- fM 
XXX 

o o o 
o o o 

LU 



on x 
|- z 

X < 



2 

on 
or uj 



o ll or 

LU O LU 
h- 
ar on 
uj m 
0 X 0 
or x lu 
3 or 
z 

LU 

o x or 
<30 
am- 
h >— on 
a x 
3 < C 



— O 
C IT < 

O o 
XXX 

o o c 
o o o 
o o o 



-I X 
LL LL LL 



X LU 
JJ o > 

z -* < 

LU </) 



—i X 
O 3 
o o 

o o 

O 3 

c o 
•o c 
o o 

O O V- 

u uj u 
xxx 
o o o 
o o o 
o o o 



< < < 
-J .J -J 

XXX 

O O o 
x r- x 
o o o 

o o o 



< < 
aJ aJ 

to to 
o o 
O' o 
o — 

X X 

o o 



X • f 

r- x c 

CM CM C 



x m i 
uj o c 
x cr> c 
o o < 

O O ( 

o o < 





I 



o 

< 

a. 



<<)<<< 
■J ]~l aJ ai 

on on on on on 
0 0:000 
— i cm jtn in 



< < <j< < < 



on on 
o o 
>0 h- 



on on on on 
oo o o 

03 jO* O «-4 
-I j— C\J CVJ 
sO \\0 *0 

Oo o o 



< < < « 
-J -J -J 

on on on 
o o o 

CM 03 O 
CM CM O 
o O i 
OOOjC 



3 

X 



* 03 
X -i 

cr - 



o U O l 

x- r : 

CO X X 3 



; o o o 
; c c o 



u u u 
o c o 



u u u u u u 
o o o o o o 



30 cc 

UJ u. 
0 s O' 

o o 
0-0 
o o 



- O . 

0^10 
IL o O 

O' << 

o o o 
o o o 
o o o 



O r- 33 

coo 
< < < 
o o o 
o o o 
o o o 



on on 
o o 

CM 03 
O O 



on on on 
o o o 
in %o 
o o o 



u u u 
o aa 



cr < 
o o o 
< < < 
o o o 
o o o 
o o o 



o o uj 
coo 
< < < 
o o o 
o o o 
o o o 



U. o 
o 

< < < 
o o o 
o o o 
o o o 



I 



: < < < < 



on on i 

o o c 
r- co < 
o o < 



i on on 
o o 
o ^ 



on,on 
o o 

CM 03 



<r < * 
-j -J . 

on on t 

o o c 
'T in v 



[<<<<< j< <<< < < < <r < 

iii ■ ! i • i iii i ii i i i 



on on i 
o o c 
r- oo c 



i on on 
o o 
o ^ 

I CM CM 



on on i 
o o c 

CM 03 C 
CM CM < 



) O O O O O O < 



) on on 

> o o 

i CM 03 

> O O 

> CO CO 

> O O 



on on on on on on 
o C o to o O 
st in : r- co cr 
o o Oo o o 
CO CO CO I CO CO cc 

o o o jo o o 



on on on on on on 
o 0 0.000 
o h n m in 



l*u < 

| aJ aJ 

on on 

c c 
C r- 



u u u 
o o o 



U U o I 
O c o I 



< < < 
o o o 
o o o 
o o o 



O LU 

o on 

a; a; 

o c 

U. IL 



X X 

c a 
u o 



j m vj- in 
> o o o 



45 MB 

o o o 



O' •» •* 
U U U L 



• CB < 
>000 



ooc 
o o o 



114 U. O 

o o o 



X 1-1 "J 
o o o 



* J X 

o o o 



o 
o o 



O O O o O O 



> O o C 



o O O ! 



> O O O I 

> O O o I 



<r < < 
o o c 
o o o 
o o o 



< < < 
o o o 
o o o 
coo 



< < <t 
o o o 
o o o 
o o o 



< < <r 
o o o 
o o o 
o o o 



—i cv, m 
cm rj cv 
< < < 
o o o 
o o o 
o o o 



in 

CM fM CM 

<r < < 
o o o 
o o o 
o o o 



r- co O' 
CM fM CM 
<r < < 
o o o 
o o o 
o o c 



< CD O 
CM CM fM 

< < < 
o c o 
coo 
o o o 



QUJU. 
cm cm rv 
< < <L 
O C C 

o c o 
o o o 



O -I fM 
1*3 O 
< < < 
COO 

o o o 
o c o 



m >r in 
m r* m 
< < < 
o c o 
coo 
o o o 



no r- 
r- m 
< < 
C O 
O O 

o o 





LOC OBJECT COPE AJDR1 ADOR? STMT SOURCE STATEMENT FQ1FEB69 8/06/7 0 






< <i< < < 
-i —l | — J -J .J 

1/5 i/5ii/l 1/5 i/5 

O O O O O 
00 O' O »-i f\J 
e" CM P0 f\J 

co co co oo qo 
o o o o o 



< < <tj < < < 



on i/i i/5 

o o o 
o H 

MOO 

oo O' O' 
o o o 



a o 
u u 



a: 1/1 1- 
u u u 



a a a 



a o 

oo cr 
x x 

< < 

o o 
o o 
o o 



< a*, u 
m m 

< < < 
a co o 
o c o 

o o o 



1/5 1/5 1/5 

o o o 
CM tr- -f 
o o o 
O' O' O' 
o o o 



3 > Zt 
u o u 



Q UU. 
«5 «5 K5 

<t <1 < 
o o o 
o o o 
o o o 



<<<<<< 
_ _ -J J 

1/5 1/5 1/5 1/5 1/5 1/5 

o o oo o o 



x >o r- 
o o c 

O' O' O' 
o o o 



X O' o 
O O *4 
O' O' O' 
o o o 



< < < 

^ 

1/5 1/5 1/5 

o o o 
•— « c\j m 



1/5 1/5 1/5 

o o c 
x o 



< < « 

1/5 1/5 V5 

o o o 
P- ® O' 



1/11/51/5 
COO 
O *4 CM 
i fsj fsj rsj 
5 O' O' O' 
5 0 0 0 



[ < < < 
-J -J -J 

WWW 

o o o 
won 
MOO 

O' o o 

O M ** 



< < < 
-J -J _J 

>/» to to 
o o o 
r\j x -4- 
o o o 
o o o 



< < < 
■J aJ 

U5W5U5 

o o o 
in o s 
o o o 
o o o 



< < < « 
-J -J -i 

1/5 1/5 1/5 

o o o 
X O' o 

0 0*4 

o o o 



1/5 1/5 1/5 1 
ONOI 
OONI 



5C 
O to 
Z II 

M 5— 

^ a. 
o c 

< X 
a. uj 

X 3 
C It 
u. X 
L- 

< o 

LU UJ 

nr rr 

< 



. • < x 

O * - 

i x u u 



U Q 
uuu 



U_ C!> I 

uuu 



X > 

u u 



O O LM 

o o a c 



> u u u 
i o a o 



U U O U U U 



- -> * 
uuu 



uuu 
o o o 



-j ac z c 
o u u t 



a. ar 
u u 



x to >- 
uuu 



D > 3 
uuu 



X > r 
U U l 



uuuuuuuuu 

3 0 0 — — — - 



au 

UUUUUUUtnu 



> x O' o * 
■ X CC O' ( 



5 <4* in >o 
' O' O' O' 



h- X O' 
O' O' 



OmIVI 

o o o 

CM CM rsj 



x ^ in 
o o o 

PC CM CM 



uj x 
5*£ U 

u o 
< z 

X <~ 
X h- X 

o o o 

CM CM CM 



>4* 

c 

>4* 



OMPO 

<r 

< < < 
o o o 
o o o 
o o o 



x < x 
•S' -4* -4* 
<1 < < 
o o o 
o o o 
o o o 



: -4* U U l 

X o- < 
-4* -4* -4“ 
< < < 
o c o 
o o o 
o o o 



o u o 
-4* 

< < < 
o o o 
o o o 
o o o 



UJ LU O 
-4- -4- in 
< < < 
o o o 
o o o 
o o o 



H M m 
XXX 
< < < 
o o o 
o o o 
O O o 



-4* X sD 
XXX 

< < < 

o o o 
o o o 
o o o 



r- x O' 
XXX 
< < «3 

o o o 
o o o 
o o o 



< X u 

XXX 

< < < 
o o o 
o o o 
o c o 



u UJ u. 
XXX 
< < < 
o o o 
o o o 
o o o 



O CM 
yCvC'O 

< < < 

o o o 
o o o 
o o o 



X X 
c uj 
< < 
o o 
o o 
o o 



ERIC 



210+* DATA CONTROL BLOCK 

211+* 

000AFP 212+ ORG *-0 TO ELIMINATE UNUSED SPACE 

000AF0 213+INOCB OS OF ORIGIN ON WORD B0UN0RY 

000AF0 214+ ORG *+0 TO ORIGIN GENERATION 



000 AFO oooooouoonnonooo 218 + DC BL 16 » 0 ‘ FD AD » DVTBL 

OOP 8 CO OOP 00000 219 + DC A( 0 ) KEVLC »DEVT» TRBAL 



in 



LLl 

e> 

< 

a. 



LLl 

o 

< 

LL 

CC 

LLl 



</» 

00 

UJ 

o 

o 

< 



o 

u 



fM 



! 



o 

d 

O 

00 



a a 

2 * O -J 
LL LL U. 
0 3 0 
co cO ro 

O — C 

ro rg 



c c 
o < 
o m 
c c 



u u o u u 

0 0 3 0 0 



f»w m 

f >1 CM CM 
(V fM fM 



+ + 
no r- 

fM -fM 
fM fM 



r. o 
o o 
coo 
o c o 



o 
o o 
o c 
o o 
<r o 



<t f 1 o 

coo 

CC 3 SC 

o c o 
o O o 
o o o 



c u 
o o 

3 Yl 

o c 
o o 
o o 




3 £ 

a: 

UJ 

0 . 



2 

LO 

LL 

LL 

c 



rf. 

00 



o * 
o u 

O UJ 
C X 

a u 
c 

o — 
c 



U fM 

» 00 
O -* X 
< O _1 

z z o 

> M* 

WO" 



O < L? 
C.O? 

o c 

2 t-< 



o 

o 



u u o o 
a o o o 



o o o o 
o a o o 



in 

«r 

fM 



o 

M- 

fM 



+ + + 

N CO O' 
M- M- M- 
fM fM (M 



+ + + 

O ~4 <N 
in in n 
cm nj fM 



m 

in 

ni 



c c 

vr n 
fM fM 
CD 03 

o c 
o o 
o o 



o a o 
o c. o 
coo 

X UUJ 
fM fM fM 
SC CD CD 

o c o 
o o o 
o o o 



c c 
c c 
a c 

o o 
coo 
o o o 

O M- fD 
m r> 
*0 3 0 

coo 
o o o 
o o o 



+ 

in 

in 

fM 



I 



<r oo 
a ** 

UJ 10 

x o 



c 

< X 



r- co 

in in 

fM tv 



-j o -i 
o o ac 
mo h 

KOZ 

JOU 



o o 

fM m 

-J -J -J 

< CD < 



O' O 

in o «o 

fM tV fM 



UJ CO 

X o 

CL IV 



fM no >f 

•>o >o "0 

fM (V fM 



O O 
O O 

a a 



o 

o c* 

o o 

coo 

C vT O 



o -< 
o o 
o o 



' o 

o o 

o o 

o o 



u c 

m vj- 
CD 23 

c o 
o o 
o o 



"M sf MD 

<r 'J- M* 

CD .n CD 

o o c 
o o o 
o o o 



co a 
M- M- 
CD O 

o c 
o o 
o o 



I 

f 




267 +* DATA CCNfROL BLOCK 

268 +* 

000*110 269 + JKG *-Q TO ELIMINATE J MU SEP SPACE 

000 R 50 17 0 + 0 U TOC 8 OS OF ORIGIN ON WORD 30 UN 0 RT 

0 00050 271 + ORG *«-0 TO ORIGIN GENERATION 



000ii50 00 J'jOUOOOOribtiOOO ~ 275 + DC BL 16 ■ 0 1 Fi)AD,OVTBL 

000B6 n nonjoooo ?76+ ac a(o) keyle.devt.hbal 



o 

< 

a. 






) CD 

:u jo 

. LX U. O t 
) 3 3 O « 
' O 230 ' 
O ( 

) — c o 

-f'- * - 

— ; m rsi fNi « 

_jl -j -j -j * 
< < < £S> * 



> — OJ fO . 

) o w cc : 

j <\j r\j r\) f 



' O O ' 

: c 6 c i 
<3 O <r C 

• tr x < i 
j o o -n v 
: c c3 i : 
i o o c i 

> O O O ' 

) o o o < 






O — 

o < 
o c 
o c 

O LL 

o 

o — 



O 1/3 
O — J 

o x 

O UJ 



20 O' 
CC CO 
(VJ cv 



cs « 
o o 
o a 
o o 



a — 

O' (3 
tv tv 



^ tr, 
r— r- 
a' cs 
o c 
e o 
o o 























< 
























_J 
























to 
























tv 
























in 
















































o 




j 






















a 
























o 
























u. 








LU 
























o 
























< 
















c 








Li. 
























oc 




X 












1 - 








LU 




to 




LU 








— -J 








L— 




u. 




o 








Z <1 






or 


7. 




u. 




. < 














o 






J} 




LL 








U. L— 


LS 




< 




oc 






CC 








LU Z 


o 




T 


33 


oc. 


» 




1 X 1 








O LU 


_j 






C 


1X5 


X 




t- 








X 


if) 




• 


to 


a 


to 




z 








O CP 






O 


a 




tX 




** 








— LL' 






to a 


i 




6 








»- 




-J to 


o 




tO O 




—4 


n 


TT 




e. 






M 


LU 


-J -J O 


< 


ec a‘ 


tv 


<j 


< 




c- 




m -j 


L- 


Jt* 


u. — 


a. 


-xi ix 


o * 


X 


to 




iy 


< 




< 


< 


O—O 


£0 


i* O 


^ — J 


C 1 


C 7 




LX 


o 


>- o 


a 






1 




h lj Q. 


LX 








II 


to — 




a 


* *• o 






u ~u o 










o 


to 


33 


a 


o o o 


«I 


o * 


M 2 








O -J 


> 


CD > 


a 




-IOC 


LO 


o o 


*» to 


Cs2 




O 


o a. 


LU 


O X 


u. 


• 


o o o 


CO 


OUJO 




a tc 




O LU 


0 4-0 


a 


o a 




o 


o o o 




O X < 


C JC 


< O O 




< to X 


O Z O 








a 


o o o 




O O 2” 


?. X CL 


rs 2T lu 




0 2 0 


O O LU 


C LO 








o o c 




o >- 


**> • o 


C 




IX! tO 


— X 


O 0- 






33 


o o o 




o — «/! 


0—2 


►*«»» — 




x a — 


0 — 0 . 


LU II 






CD 


o o o 




O -1 


c 


c ^ 




c 


o — 


o 
























— X 






X 


^ fV 




-1 *0, — 1 


o tv o 


— — i m 




^ O M 


H rr C 


— o 






-J 


_J -J -J 




-J _ 


- O - 


— _i _i 




w - -J 


_l _l - 


— to 






o 


X X- ac 




r- < < 


X < u. 


< < < 




< x < 


X3 < U. 


< O 
























o 






























o 


o o o 




u u u 


o o o 


ooo 




ooo 


OOO 


o o 






Q 


o c c 




o c o 


ooo 


ooo 




ooo 


ooo 


D Q 




* 






* 
















^ * 


+ 


+ 


+ + + 


+ 


+ + + 


+ + + 


+ + + 


+ 


+ + + 


+ + + 


+ 


+ 4- 




LT 


(ONE 


o 


(V rO >J- 


lt o r- 


X o o 


tv 


■4- if* nC 


r~ ec O' 


o — 


ro -4 


O' 


O' 


O' O' O' 


o 


O O O 


o o o 


o o — * 








tv (V 


tv tv 


(V 


CV 


rv tv tv 








f<* ro ro 


ro 


.-o rf" ro 


rr. m ro 


ro ro 


ro rO 




o 




















< 




















































■5- 
























o 








































































o 
























>t 








O 








o 








o 






o 




c 






a 


o 






rr 














o 


— a 








a* 






c o 


— — ^ 


o c 




CJ 


» o 








3- 


n 








o o 




coo 










LJ 


if* 




6 6 


oc 6 


o c 




c C 3 33 


6 6 


o 






o 


<v o o 




o o o 


ooo 


o o c 




Coo 


o o c 


o 






a 


o c o 




o o o 


o c o 


a o o 




Ooo 


(V c c 


c 






X 


O — tv 




st in 'O 


uua 


■JO? 




O O f\ 


•r j 1 ' o 


o 






r- 


X X TO 




tO'S'T 


X O 7* 


cr rr cr 




LT- < <r 


< <t < 


< 








X X 20 




or. x o 


x x as 


cox 




cox 


a ii o 


X 






o 


o o o 




o o o 


O c o 


ooo 




o c c 


o o c 


o 






o 


o c o 




ooo 


O c o 


ooo 




Ooo 


ooo 


o 






o 


o o o 




o o o 


ooo 


ooo 


5 


Ooo 


ooo 


o 





O 

ERIC 



98 



LCC OBJECT CODE ADDR1 A OPR 2 STMT SOURCE STATEMENT F01FEB 69 8/06 /70 






t r 



to to q: 

O Q O 



u c 
> < 

UJ Q 
UL 
cCj cC 

u u 
3 a 
+ + + 
m xj- irv 
mnifd 
fO P 0 re, 



-4* in U 
o o o 
coo 
coo 
o o o 
o o o 





z 














i 










z 


! 






z 




o ; 








a j 




ar 1 


1 










2 : 








to ; 




52 








z 1 




o 








UJ 












E— 




o 








X 




a 








UJ 




X 












1 — 








z 




>XJ 












X 




















E- 




to 








< 




to 








22 




'XI 








Z 




(J 








3 




a 








O 




<t 








IL 




o 
























+ 












o 












o 












a 










nj 


< 


— < -1 cn 


-1 


(M 




—i 


X 


—i ao i 


( 2 D 


-1 


CD 


A 

H 

A 




n o <? 


O < I 


CD < 


O 




e> 










to to to 


a 


to to to 


to to to 


to to 


to 


o o o 


c 


o o c 


O O O 


3 3 


o 


_i -j 




UJ 


O 21 


O O 


z 


JD < 




-J h- 


H U -J 


re < 


UJ 


l— 2 D 




>- > -J 


•X IX IX 


C CD 


E- 


> 




Ltl 'XI UJ 


OCX 


to Q 


IL 


3 *- 




o O' 


Zj 3 D CD 


O «~ 


CD 


CD (D 




CD CD CD 


co a xj 


CC CD 


CD 


u u 




o o u 


u o o 


u u 


U 


o c 




o o n 


a o o 


O O 


# a 


+ + + 


+ + 


+ + + 


+ + + 


+ + 


+ + 


■O N uo 


O' 


nj pr 


iAON 


oc c* 


-l rn 


fn fn m 


m ^ 


^ ^ »r 




^ < 4 - 


in in 




m pn 


m m m 


(<“ cn cn 


m m 


pn pn 


UO N 


o 


o «■< «■< 


* <“ x 


< o 


o 


O 


H 


— 1 i-H *-4 






CNJ 


o o o 


c 


o o o 


COO 


o o 


o 


o o o 


o 


o o o 


o c o 


o o 


O 


o o o 


o 


o o o 


o o o 


o o 


o 


o o o 


o 


o o c 


o o o 


o o 


o 



z OS 

-J < u. 

< o o 

IL C l-J 
CO UJ 0C 
CD 2 D CC 

u o o 
c o c- 
+ + + 
sT IT C 

in in in 

pn re. to 



: i 

j 

1 

i 

! 


1 

i 




[ 


i : 


t 

j 


i 

i 




z 














LD 




z 










CL 




UJ 










a 




a 
























UJ 














<Y 




x 










O 




tit 










IL 




b- 










UJ 




il 










2 D 




<r 










Z 




7 










o 




CD 
























E- 




1 - 










< 




<cr 














a 










z 




z 










3 




3 










a 




a 










IL 




Lu 










C 






o 














J- 














+ 








(D 






CD 








O 






u 














o 








< 


CO -< -• 


CNJ 


< CNJ 


PV -J 








-J _l -1 


-1 


X -1 


-1 CD 


< < < 


< 


* — 


U CD CD 


cc 


— CO 


£0 O < 


o o o 




u> 






o 






to 


OC 


to to to 


to 


O' to 


to to to 


to to to 


a 


o 


o o o 


e 


c c 


O G O 


a o c 


E- 




x to 






u. to CD 


UJ 


to 




coo 


oc 


E— 


2 C O < 


3 1 - 


_J 




Z _J _J 


u 


O 


U -J CD 


< — 1 - 


X 




O u_ u_ 


< 




< X UJ 


UJ oc UJ 


UJ 




3 3 ^ 


X 


h- 


X — 3 


a 3 O 


to 




CD CD iD 


CD 


3 


CD 2 D CD 


Ota 


o 




o u o 


O 


o 


U U U 


o o u 


o 


■IE 


0 0 3 


o -W- 


o 


a q o 


Q O 3 


+ 


+ + 


+ + + 


+ + 


+ + 


+ + + 


+ + + 


n- 


O OJ 


cn > 4 * m 


«o ao 


O -i 


CNJ PO ^ 


inoN 


«n 


sC > o 


vO sO vO 


vO vO 


r- r*. 


h- r- r- 


p- p- r- 


fO 


r> ro 


co cn cn 


m ro 


rr, ro 


po *"o m 






CD 


ffi Oh 


CNJ 


ao X 


< o o 


o o o 


CNJ 


CNJ 


cm m m 




CNJ CNJ 


CNJ CNJ CNJ 


m m .-n 


o 


O 


o o o 


c 


O O 


O O O 


coo 


o 


O 


o o o 


o 


O O 


O O O 


o o o 


o 


O 


o o o 


o 


o o 


O O O 


o o o 


o 


o. 


o o o 


o 


o o 


O O O 


o o o 



ERIC 



99 



Q+* QSAM-bSA M-d PAM COMMON INTERFACE 



LCC OBJECT CODE AO OR 1 AQDR2 STMT SOURCE STATEMENT FQ1FEB69 8/06/7 0 



o cc 
h- cc 
a lu 
O o 
x co 
o o 

3 a 

4 + 
m 4- 
x x 
rr> rr\ 



<3* 

(T\ fC 

o o 
o o 
o o 
o o 



o 

tO tO CC, 
3 0 0 



cc o 

CC HI 
UJ X 
Cl u 
X X 

o o 

3 3 

4 4- 
in >o r- 
X!C* 
fo .-n m 



m m m 
o o o 
o o o 
o o o 
o o o 



























I 










LU 


























U 


























< 


























U. 


























CC 


























Ul 








X 


















K 








o 


















2 








<r 


























X 


























cc 


























Ul 


















< 








h- 


















a 








2 


















X 








M 


















5 : 








z 


















< 








< 


















lO 








to 


















X 








cr 










o 




>3- 








*3- 






CM 




^ © 




. 












X 






r*- 




no O' 




4 




4 








4 






4 




4 *4 




X 




X 








X 






» 




X X 




u 




u 








o 






o 




o o 




-t o 




a 








a 






3 




O Mi O 




-J < 




< -* -m 






-j 


<x 






< 


rsi 


< -1 < 


CM 


£ x 


-i -j 


X -1 -1 


-J -1 




X 


X 


< < 




I < 


< -j 


XXX 


mi 


o < m 


OOI 


HffllC 


X X < 




o < < 


XX — 


o o < 




MO < 


o < < 


M O Ml 


< < 


o 




o 








© 






o 




o o 




to to cc 


to to to 


cc to to 


to to <o 




to to to 


to to CC 


lO to to 




CC «/> tO 


lO to lO 


CC to cc 


to to 


Q Q D 


Q C Q 


o o o 


O O a 




c a a 


o o o 


3 O O 




o o o 


o o c 


D O O 


o o 


O 


M fM M 




CC 3 






K -1 


■J K 




o 


o 


1- 


_J 


-j <r 


a a « .o 


C -1 


to lO < 




X i 


U u 


CC x 2 




3 < 


3 < tO 


Ol 


o 


X 2 


2 2* 


O. Cl 


U. U. X 




Q. X X 


X X 


1- 1“ M 




O X 


OU 3 


c 


LU X 


O > 


M M J 


o u 


U- U. O 




ODD 


— Of 


2 O C 




O c 


l_) LU to 


cc 


OC D 


Ml tO 


U U CO 


3 jf 


O C m 




2 UJ LU 


O -I 


0 2 0- 




-J UJ 


o cc a 


UJ 


Q. UJ 


a co 


XXX 


X X 


XXX 




XXX 


X X 


XXX 




X X 


XXX 


X 


X X 


o o 


u u o 


o o 


o o o 




o o o 


O O 


o o o 




o o 


o o o 


o 


O O 


3 3 


3 0 3 


o o 


o o a 




O C O 


c a 


C, 3 O 


* 


c o 


0 3 3 


o 


3 Q 


4 + + 


4 4 4 


4 4 4 


4 4 4 


4 


4 4 4 


4 4 4 


4 4 4 


4 


4 4 4 


4 4 4 


4 4 4 


4 4 


x o 


-J M ^ 


vj- in so 


x cr 




m in 


OM 


O' o m 


m 


m <c r- 


X O' C 


m nj po 


*j- in 


X X O' 


O' O' O' 


cr o 


C* C* ^ 


O 


o o o 


O O O 


o ** *■« 






MNN 


<v <v <v 


<V CM 


fO fO fO 


fO fO 


co rri ^ 


fO fO -n 




>r >j* >r 


"S' 


4* >3* 4 


>3* 


>4 ^ >3* 


*3" >3* *3- 


>3* ^ >3* 


>3* >3* 


cc x o 


O O 111 


O O M 


rvj m <r 




X CO o 


o pg -4* 


-4* ^ 't 




CO X CO 


O O O 


*3- >4- < 


< o 


m m m 


ro co co 


<3* <3* <r 


<r 4* <r 




>r >r 


x in x 


in in in 




>3* >3* >3* 


nJ- >3- in 


in tri m 


in in 


o o o 


o o o 


o o o 


o o o 




o o o 


o o o 


o o o 




O O O 


o o o 


o o o 


o o 


a o o 


o o o 


o o o 


a o o 




O O c 


o o o 


o o o 




OO O 


o o o 


o o o 


o o 


o o o 


O O o 


o o o 


o o o 




o o o 


o o o 


o o o 




o o e 


o o o 


o o o 


© o 


o o o 


o o o 


o o o 


o o o 




o o o 


o o o 


o o o 




o o o 


o o o 


o o a 


o o 



er|c 



427 6N0 10190SLA 



CORRELATION TABLE PROGRAM — ANALYSIS AND FORMAT 
FIGURE A. 2 

LEVEL 1JAN67 CtiBOL F DATE AUG 7*1970 



'O <0 (D >fl >0 >0 O ^ O <D >D <D >D >D 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOO OOOOO ooo ooooo oooooo oooo 

«— I— «r-<— *4 -M 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOO ooooo ooo ooooooooooo oooo 

Q.a.a.a.Q.a.Q.Q.a.Q.ft.Q.G.G.Q_G.Q.a.Q.a.G.a.a.G.£LG.o.o-Ci. a. a. cl o. a. Q.ac.a.a.Q.Q.Q.fl.aQ.Q.Q.Q.Q.<ifi.fl. 



Q.C_C_Q.Q.a.Q.Q_ Q.D.Q.Q.Q. CL Q. Q.Q.Q. 

O'jJOctlOOOOOtPOOOOOOOO 
UJ LU LU LU ID 'JJ LU LU LULULUUJUiUJUJLUUJIJU 
>>:>>>>>>>>>>>>>>>> 



t— +— I— I— I— >— ►-»—»— »— I— »— 

OOOOOO 00303303 



IL *• - - 

&.«!••••• - • • • • o 



CL 

3 





<i -"•0'XO‘XC'X O' X 

W v-^XOXO'XCT'X 

X XO'XOXOXOX 

1_U LUUJ'-ULLIJJUJLLILULU 

DC QCQCOCCCQCcCCCCCtt: 

3 000030000 

t- 

O UOOuUOUUU 

o. CLQ.aa.Q.aa.a.11 



acooccoooaocoo 



* o 



• c 

O f*. 

• lf> LU NO' 

zx z • c* — 

omzu-- »' 

(UM N 

W O h Q. >- 

— > c -J 

>0*-W3'j 

Ml >30 3 



z * 

a • • a 

** zz tu 

n ♦ Oai j 

<o I • 

u — u »-a. 



• z ► 
z o 
o — 

— h- 

LO o 

•— ill 

> to : 



z z z z z z ; 

y> c o o o o c 

w t/> t/i t/i i/n/5 

i/) vi (/; (/) i/i i/i 

<<<<<< 



t/it/ii/ivii/n/n/n/i 

1/3 1/1 1/1 t/1 (/) 1/1 l/l {/> 

<<<<<<<< 



J 

LL s • -1 u: o 

“ < r J( J ■: U 

h- o: o < i i 

ZOIt-iUlu 

o a: o z < < 

— a. < « a o 

c c c o c* o 

-i fsj ro -J* ir. .c 

c c o o o c 



mm tu UJ to 

a z i- i- 

a o o i 

1- mm CL CL 

<z n S'. ( 

I C. I 



N O 

to csr 

z: 

I o 

UJ I 
to J 

' JUUX CL CL CL ' 



c- m* 

t X S u m 

, CL CL d CL CL VL 



LU < ' 

• ST A t 
to z o 

^ 3 0L 
CL cL —• V 

< *- u, { 

t > z : 



■L LU O to o — 

coot 
N ro -T L 

c *+ — * 



1 ^ u U O U 'J U 

I Z '1 '1 a. tu ili U I 

! C _l — I _ 1 _) _) _> , 

U Ul LL. Ur Id I 114 dj k 

. ) to ta \r> to to to \ 



-J 

u 

5 c o c tn O C C 1 

300000001 

; c c c o o o c < 



> o o o a c n 

t <; s « ? C - 
l rg r j ry ryj pa ro 



< LU 

o to 
2 < 

< ca 



to 



o z 

to MM 
MM t— 

> u 

— u. 

O to 



o o 

r\ ra 
fO pa 



QtOw 

o a 
z: cl a 
c a 

cl o u a u 

I- Z LU U to 

to — CL tu < 

S G ac t3 

I a: _j | 
•,u Cui < < 

to U 31 1“ M 

< c c 



) Q O 

: CL LU » 

r a n c 
:ukh 
: uj — z 
)X£m 

o t 



Z O 

o o 

U LU 



< e_- 

0 a: 

1 o 

-J o 



O 

CL 

o * 

u O 
LU LL. 

i 2 



u o 
I □ 
I- o 
z 



i: a' 2 -j M- » 



a cc ► 

-J < - 



J < I 



Jmjn Jw jg'j 
JO JO JO JOJ 



i ^ j c o 01 ^ a j 



C o c o o 

o o o o c 

rg rvj CM <N| 

OOOOO 
ooooo 



cooococooooooococc 

CM(Mrg,nCNa3'C«('J' r l't - Nn” 

■NtM^vjtMfvtMrvrgfMfMtMrUPgcNjPsJt^farO 

OOOGGOOO OOOOO OOOOO 
OOOOOOOOOOOOOOOOOO 



-jP\,ra^-if>^jrM-30!3'O—ajpri«4'Ln%0^' 

COOPOOOOC^'-MMHM-JMrtM(M^(MM(\.n l pN(M\] . 

00000000000000000000000000000000000000000000000000 0000 
OOOOCOOOOOOOOOOOOCOOOOOOOCOOOOOOOOOOOOOOOCOOOOOOOOOCCO 
OOOOOO OOOO OOOOCOOGOO o oooo ooooooooooo ooo ooooooooooo oooo 



oucro^fMm4 i in«oN‘3'TO^fM*<*^'^>or , »'* , c'0-M(vr»'^-tn>oNco , cr-o-Mfvjra>}* 
pm rvrMW(\rv eg cMCMCMfi- 1 re. -ararnrararo ft - s»->}-C'srLnLr. LntTLn 

ooocoococoocoooocoooococ-ooccococooc 
oooooocooooooooooooooocooooooooocco 



o 

ERIC 



't.f* 

JL* 



FIGURE A. 2 , cont 



vOvO 

o o 



O O o 



O C O o o 

CL CL Cv CL CL 

O '.** OOO 

LU HI LU Li.' LU 

> > > > > 



<o >o >o 
o o o o 

X X X X 

o o o o 

CL Cl CL Cl 

O O O O 

LU LU LU LU 
> > > > 



'O'O'O'O'O'O'O'O-O'O'O'O'O' >0 <C^ | 0 , C < 0^^90 | C^]tO'0'0<0 <o £ 
ooooooooooooooooooooooooooooOooooooooooooooooo 

OOOOOOO oooooooooooooooooooooooooooooooooooo ooo 

clclclq n cl fL tt C. n aC.fl.Q.CLD.Q.(iCLn cl n o d(i(iCLrLrLD.C ttQ.LO.adn cl r o cl n a. ml 




• O 

O' r 0 
0* — 
O' X 

Lti LU 

a i x 

© ©i 
h- h- 
O O 

CL CL 







to 










IS) 












to 














to 












to 






to 














to 














to 






x 










CL 












a 














CL 












QC 






ce 














ce 














CL 






<x 










X 












jj 














u. 












tX 






tx 














X 














u 






h- 


CO Q 








>- 


IS) 










h> 


to 












L. tO 












h- to 








to 














to 












h- to 






o © ce 








a 


O C 








OOO 










OOO 










ooo 






OOO 










o 


3 


o 










o o 






< 


ce <x 








< 


a: 


X 








< X 


ac 










< ac cl 










<tac.ee 






<3 


ce ce 










< 


ft.' 


ac 










< ce 






a. o Q 








cc 


a < 








x o 


< 










X o < 










oe © < 






Cl 


a < 










ce 


O < 










ce o 






< 


u z 








< 


o 










<00 










< o o 










< o O 






< 


o o 










< 


o O 










< o 






X u-i C 








X 


x z 










X 












x x z 










X x z 






X 


X 


z 










X 


X 


z 










© X 






O 


a: •- 








a 


cc 


< 








o 


o: 


< 










o a: 


< 










o a: < 






o 


oe 


< 










o 


ae 


< 










o ce 








to 


• 










►— 


• 










h> 


• 










X 


• 








h- • 










t— 


• 












X 


• 














LL m 


o 


o 




X 


ro. 




to 


x 






U. K1 




40 


rv 






U. 


fO 


to 


m 






u. 


m to ■j’ 






X w 




to 


in 






X fO 




to 








X 


m 






ro 


X 


X 






m 












m 














n 












m h- 




















m 














r- 






to — i 


ce 


a: 




CO 




o 


X 


a: 






to X 


o x 


X 






to 


x o X 


cc 






to 


x o x ac 






to X 


c x 


CL 






to 




o 


OJ 


ce 






to 


x c 








< 


a 










gc 


CL 










CL 


a 










X 


Q. 








GC Q- 










ce 


e. 












X 


a 






X 








tO 


IS) 








to 


to 


< 








to to < 










to to < 










to to < 






to to < 










to 


to 


< 










to to 






LU Z 


z is) 


l/) 




X 


zz 


2 




to 






tx Z 


2T 




to 






X 


z z 




to 






x Z Z to 






X Z 


z 




to 






X 


z 


z 




to 






X 


z z 








— © 






X 


X 


X 


to 












to 












to 


X 






Ci 


_ X to X 






© — 




VO 








a 


X 


X 


vO 








c- 








C < 


< sC 








<r 


*3 


c. 








5 < 


< 


o 








o 


< < 


c. 








o 


< < o 






a < 


< 


a 








c> 


< 


< a 








© 


< < 






3l h- 


»- o a 






X 




o' 








Z H> 




a; 


o 








1- o 


CL 


O 








h 1- CL O 






Z 1- 


t- 


ce 


c 






>: 


t— 




ce 


o 






z. 


x h- 




a: 


Z 


z U 


X 






2 


z o 








z 


r 




or 








z z o 


D‘ 








z Z © X 








V 




* 








z 




c 


re 












LU 


o o 


0X0 




fj) Q 


o o 


o 






© o 




o o 






ooo 


o o 






©ooo© 






© O C O 


© 






o 


X 


c o 


© 






13 


© © 


IT- 


-J 


z o 


O DC 


o 




Z U 


© 


X 


u 






ZuO 


X 


o 






Z O O x 


o 








ooxo 






z o 


o x 


o 








o 


o 


X 


o 








o o 


O X 






X 










a' 


u 










CC 


X 






X 




rC 


u 






X 


X x 










Cl 


IU 






X 






ce 


X 






X 




<L 




X c. 




■X 




o 








of 






c o 






a 






a 


o 




X 






o 


o ce 






o o 






X 






n 


o 












Q 


o 




LL 


d: ac 


* X 






ac 


v 




X 








n: c' 


V 


X 








«y| 


r>" 'C 


X 








a: 


X -X X 






ar lt_ 




X 








ac 






X 








ce 


of ^ 






c o 


O X 


c 


o 


o 




u 


•x 


< 


.X 




o a 


o 


X 


< 


CM 




^ri 


O o x 


< 


cr 




o 


Lj O JJ < 


4" 






o 


X 


< 


un 






o 


o 


X 


< 


0 






© O 






© o 


o ro 


c- 


X 


. u o 


n 






X 




o O 


c 


cn 


f— 


X 




o 


o z 


2* 


h- 


h> 




o 






o o 


w 


Cl. 


t— 


t— 




O 


o 


© 


-1 


h- 


X 




o 


o © 


IT. 


IT 


C3 X X 


x < 


■X 


V 


— j u 


X 


X 


< 


< 


X 


no 


x tu 


X 


< 


< 


X 




UJ 


X X 


< 


<r 


a: 


>i- 


X 


U J < «t 


X 


tf* 


u tx 


i 


< 




re 




X 


X 


X 


rZ 


< 


ce 


f*- 


X 


u: x 


O 




Cr' &T QC 


X -J 


o 


Cl 


ce or 


cc 


on 


X 


© 




X 


af - 


© 


X 


o 


a 


— 


X 


CC ■£ 


X 


° 


=- 


a' 


ac 


X 3 X © 


a 


K 


X £ 


X 


X 


- 


Cl 


ce 


- 


ce 


X 


X 


o 


c. 


ct 


a: 


n ■£. 






n 




















C- 












C 












o 






X 


Q 












X 
























u_ 






C 


X 










© 


X 










c 


IL 










o 


X 






O 


X 










o 














c 


U» 






© c 


x »t 


vj- U-L 


o 




o c 


o 




c 


o 


c 




c c 






o 


o 


© o 


o c 


Zi 


c 


c: 


c 


O 


C © C« w 


o 


o © c 


•© 


© 


o 


c; 


o 


c- 


w 


c 


c. 






tz 


c* 


c c; 




X 


X. X X 


X X 


X 


X 


r. r~ 








X 


rsj 




^ tr. 






f£ 


a- 












>- 


cc 




o x r. 


4- 


u"t 


«£ f*> 


T* 




Cr 






n. 


f. 




■n 


vC, 








o 


c 


c; oo 


© c 


Cl 




c o 


<;■ 






X 












x 




c 


T> 


o o 




o 






C- 










X 




fvi 


\ 


o 








© 


O 












*o 










m 


JO 






"O 


















-t 


-J* 


<r 






<5- 


>4“ 


<*. sf 






^ -i- 








Lf 


in 


IT 


tn 


•o 


•o 


n 


© 


m © 


tr n 


Q C 




coo 




o o 


<x 






o 






© c? 


© 




o 




O r*. 


o o 


o 


o 


c 


o 


O 


o o o o 




o 


O © 


© 


O 




o 


O © 


o 




© 


o o C 


c 


O © 


O O 


C C O 


o c 


O 


C' 


c o 




o 


c 


O O 


ooo 


o 


o 


o 


o o o o o o 


o c 


o c 


c o o o o o 


c o o o c 


o 


o o 


c 


© o 


o 


c 


c 


o 


o o 



u . g,. V \ ^ ^ iTi O N <2 C rj r ^ c N "C O' O M f * 1 IT c ■ • 



in ^ r- a: rr o < 



•« » j ■ Vk ■ v» » Vk SJ w M. SL. S 4 J 

O © C C O O C C O o o o © 

00CCC0000C00CC000C©©'0w : ©C©t.j'xwwxswooi->tsuG , GiOw 
OOOOCOOOOCOOOOOOOOCCOOOOOCOOOOOOCOOOOOOOO 



s u O'OHNr >*tn<3* , -:t , C'©.-*r<>rn<ir cmjU'Ui 

- - — — ■:ro'q'r>ooc©o©©r:o 1 



)f l sSSN^SSNS'S’St«3J5T»s0*C'a(?3'?7C''1'0 , fl'OOOC3OCOrOH, 

:c ©©©©©© aca©ooccoconoc>©oc. or>occc~«-*-*x-*xxx — xx. 

lOOCC'C'DCOCOOCOOCCOOOOOCOCOCCOCCOCCOOOCOCOOl 

JOOOCCOOOOOCOOOOOOCOOOOOOOOOOOOOOCOOCOOOOO: 



ERiC 



OOOOOOOOOOOOOOOOOOOOOOOO^OOOO oo 



0 0 0^00 
o o o o o o 



OOOOOOOOOOOOOOOOOOOOOOOC.OOOOOOO 
Q.O.Q.Q.Q.Q.Q.Q.a.O.Q.Q.Q.Q.Q.Q.Q.Q.Q.Q.Q.Q.Q.a.Q.Q.e.e.Q.Q. 0 . 
!J(? 0 0(515 0 0 y O ^ o ’J IS 15 CU5 (3 r.9 m O ^ O O O 13 t" O iS ».3 
llJUJUJUJUJLUli/LUUJUJUJUJUJLUUJLUUJLUUJUJUJLLJLULULL'LULULJLUUJLL' 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 



o o o o o o 

Q. C. a Q. Q. a. 

e 15 O O 15 O 

LLI LU 'Ll LU UJ lu 

> > 3 » > > > 



O <0 J) C'O'O'O'O'O'OC'O'O'O'&'O'O'C 

ooooooopoooooooooc 

ooooooooooooooocoo 

0 -ac.aQ.c.aaaae.c.aQ.c.Q.o.a 

(5 (5 15 |J »J U (3 O (5 (5 (5 (5 0 (5 IS (5 (5 

LL' LLI LU LLI LU LU LLI LULLlUJLUlLiUJ'JJLULUU-’UJ 
>>>>>>>>>>>>>> >>>> 



a oc 
3 Z> 

l- h- 

o o 

Cl CL 



— ' o lp o ip — O' — 

rv y « O' w 1 in o' <c 

w 0 '( 7 ' 0 ' 3 ‘ 0 ' w 0 ’ • ■»» * * • * * * * 
XLOLOiOLnLOCTLOx'y'-o'O'C'C'O'O'Cr 

lululululuUjlulululull<luILiUjlululu 
ccccccacccccccoCccarccccccoccccccc 
3333303330333333 3 
>—»—»—»— I— •— I— I— I— I— I— l— l— I— I— t— t— 

oouauoouuuouuuuuu 

clC-clO-C-ClclclC-Clclclclclclclcl 



-<<<<< < 

LU Z Z Z Z Z Z 

qc a c c a o c 



to 
to —• 
o 

QtO 
O QC 
o C 
u; o 
ctr >ij 



h- to 

u o o 

< a: a: 
oc O < 

< u a 
X Ui z 
o a < 



O Ml 

o < 

Z h- 



j < r- cl; 

M-H 00 

: < cc x u lu 
j c a. or o.* oc 



to co 

o tu a 
rc cl 
to < 

2 to 

■— tO 

< a 
>— oc o 
2 O Q- 

o o n 

O UJ o 
{/ LU 
O' 

_l 

u uj < x 
OOl-l- 
j < < a' 



LU 

h- to 

o a a 

< oc a: 
oc o < 

< u c 
r u z 
o oc < 



to h o uj a 
— ■ cc cl 

(O to < 

to 

Q M M tO M 
O < < C 
3 T H K OC Q 
Z Z o oc 

0000 c 

2 U U UJ LI 

“ q: lu 
00 cc 
rC oc *c _i 
OClUUKC' 
UUwXJ-t- 
CT> til *iJ _l < < W, 
a u 1 xca joa 



000 
< QC ac 
oc o < 
<00 



to H o UJ X 



■ z o 
) o o 
) o u 



000 
< oc oc 
□C c < 
<00 
imz 

O 0£ < • 

H ^ 

U. m to ^ 



O LLI cC 
OC C_ 
to < 

to 

HtOM 

< a 
h a a 
Z O a: 
□ o 3 
o tu o 
a C lu 



O O O UJ < ~m 
O O O O 33 K 
h x jj j < < s 
a* DC OC CD J o Q. 



uj Z 

a ~ 
c < 

x H- 
z 
o o 
z u 

o o 
oc or 
G O 
-< O O 
•— 1 LU LU 

cr a c rc 



* _i -1 
DUJ <J H 

OOl-K 
— J <i «i at 
.50 -J C Q. 



LOi—i—KHK 
VOODOO 
3 ; a a a a a 

< X X X ST X 

»- O O O O o 

^ o t 000 



: o o o c o o 

5 * 

* OC LU LU LU LU LU LU 

OOOOOO 



LU tO 

a — 

o 

X o 

lu a «o oc 

to O o • LU UJ 

LU Z O O X -J 

I W UJ UJ M J 

►“ O 3 C 0 C Ct 

I of I a 11 
H O < -j 
al w * f- < 

O ;a <i iu ir in 
to oc 3 ac o o 



o ^ 
uj • 
to 

UJ 
UJ O 
O -J 
< < 



r* c o c o o 



<<<<<< 

>>>>>> 



to 

cn 'U 

* o to 
to < 

. I U3 

J > I 

J UJ LU 
1 1 £ > 

• LU < 
. — to 



ft. -I I 

J a a to 1 a 
a^rucnru 
l 03 tu o o < oc u 
01 | jiojOi 

LU m. _| | | | | | 

1 L'XJUJ>>I- 
— < O LL- CQ St <S to 
Q>aahi/ii/i^ 



z to 

— I 

r o 

I -I 



X X 
to to 
I I 

(\J 



3: 3 
to LO 
I I 



tP ip -p 

C O 
OOO 



>n to 
C 3 o 

o © 



ip ip 

c o 
o o 



o U. O LL C 3 LL 

ocooooooocoooooooc^ 

TO- j -J(Mfn N *ir\'ON'CO > o-u'jmj-ir\v 
h(\MGPC;oOCCC''-h-hh^, 
IP IP IP o -0 O 'P C c P coo i ? J 3 J 3 -C J 3 
COOOOOOOoCOO 3 O 3 O O C ( 
C00000CCCC00300000C 



•030 

: v- o. ^ 

- rv) PJ 
I vT O C 
: O O O 

> o o o 



to o 

O 3 O C ^ P. 
-^rvrr.^^u- 
3 © O O C C 

p. K» N. p. py. 

0 3 0 0 3 0 

00000 c 



C00C30 0C0033000CCC 
o -1 r\. lp o^xroHiMtnotfio 

^^OOOCOOOCC— 
P’Pkr'OOOOoOOOOOC OOOO 

COOOOoCOOOOOOOOOOO 



cvjm^inohtt 5 i OH(Mfo^in>flPxcfO-Mfn«i'in^P(na' 0 ^(Mm^in 1 oiry 3 )( 7 'CHN^^ir>j;fyxO'OH(M'«»tin^ryn 

H 1 -<H-iH , -« , -i^(M(M(M(M(MMfM(M(MrkjpmmmrfimPMmm«tkt't't^^^^^^ir\ininuMr'irM^ir. iriirO'flO'fl'O'O'fl'C'C 



oooccoooococ 

300000000303 



0300000 CCOCOOOCOOOOOOOOOOOOOOOOCOC 03 CCOOO 

00000000000000000c00000300000oo00000000co 



3 O 

o o 



o o 
o o 




193 



/ 



'O 'O *0 

o o o 



ooooooooooooo 



o o o o o o 



sO 

o 



sO sC 

o o 



oooooooooooo 



«c >o «o 
o o o o o c 



OOOOOCOOOOOOOOOOoOOOOOOOO 
0 -CLCLCLCLD.CLCLCLCLCLn.CLCLQ.ri.D.Q.. CLQ.Q.Q.Q.Q.D. 
ooooootaotaoocoooooocoooooo 

UIUJUJUIUIUIUIUIUIUIUIUIUIUJUJUJUJUJUJUJUIUIUIUIUI 

>>>>>>>>>>>>>>>>>>>>>>>>> 



o o o 

Q. Q. 0- 

o o 

UJ UJ UJ 

> > > 



o o o 

CL O. Q. 

UJ UJ UJ 

> > > 



o o o 

U U U 

aoo 

UJ UJ Ul 

> > > 



o o o 
a a a 
3 O »3 

UJ UJ UJ 

> > > 



o o o o o o 

0-0-Q_Q_Q_Q_ 

o o o o o o 

111 Ul UJ 111 HI HI 

>>>>>> 



*0 

o o 

H — 

o o 
a a 

o e> 

Ul Ul 

> > 



vD 

O 

H 

o 

a 

O 

Ul 

> 



o o o o o 

'K H N H H 

O O O C O 

D. D. D. D. D. 

o o o o i* 

UJ UJ Ul U< Ul 

> > > > > 



so 

o 

o 

CL 

o 

Ul 

> 



zDmO'O'O'O'O'&C'O'O' O' in O' in o in O' in r- in r- rr ^ in 

• • • • • wwjr^ 3 '>p*(rcrO' 0 ' 0 *C > ' « —«• O' — «• — • O' O' «— > «— > «—» ««>• www 

O'O'O'O'O'O'O'O'O'O'O'C'O'O'O'O'O'O'O'inO'O'O'C'i/ 1 ' O' X O' X c* O' O' 

UIUJUUUIUIUIUIUIUIUIUIUIUIUJUIUJUIUIUIUIU.'UIUIUIUI 
OCaCaCaCaCaCa'OCacLaCaCaCaCaCcCaCaCaCaCaCaCaCaCaC 
33333 *3 3333333333333333333 

KHHh-HKKHKKKHKKKh-KKKKh-KKHh- »—»—!— 

OOOOOOOOOOOUOOCOUOOOUOOOO oouo oou 

Q.LU.Q.an.aLQ.Q.Q.D.C.C.Q.Q.Q.Q.Q.aaQ.D.Q. 0 . a a a a Q. Q. CL 



UJ UJ UJ Ul UJ UJ UJ 

cc ac cc •<. sc cc cc 

3333 333 



ac a: 

3 3 



Ul Ul Ul UJ 
a: ac of ac 
3 3 3 3 
»—»—*—»— 
U L) U U 

a a ft. o. 



o o o o o 



3 2C 

on on 
I I 
jn >c 



3 x : 
on on t 
I I 



s: 

c 



oooooooooooo 



UJ O 
J l- u 

0 < o 

- 3 <t 

- 3 CL 



■“ I 

emu W » 
cMfn*tm>or*-®o > oQcuja 3 -J( 
►-•I— I— I— I— I— I— I— I— | oC 3 — J I 
UUUUUUUUU h I m < 
LLUI'JJUIUIUJJJUIUJOnCL | cc t 

oooooooooas*-^. 

<<j<<<<<<<‘-ajac>' 

CLaCLC.CLCLCLCLaU.KaC. 



s: 

o 



I c 

: h- 

1 x 
■ o ^ 



■ r-r-r-r'-r'-r'-Kr-r-r-r-r-r-r-r-r-r-h-r-r-r-r-r- 
■r-h-r-h-r-r-Kf—r-r-r-Kh-r-r-r-r-r-r-r-r-r-r- 

5CCOOOCOC 0 0 0 003000000 
* r\ r* \r\ O *• *' J- -ifMfn'J’incNjjo'C 

>r^r**r*>' , ^wwwwwwww . _ rv. 



r- r C* ooocsK 4 ’inj)'**a‘j' h m m 

wOof^rvCCOOOCCCOoow^ 

ODOOC^^ooooooooo^^ 

I-J.— I 



ooooooooooooocoooooocoooo 



< on 
z ui 
i a: 

X m 



on •— on 

' OC LL QC 

* 3 UJ 3 

O CO 

O UJ O 

O OC O 

X CC 

h- C 

o ac < uc 

■ J LLI I Ul >■ 3 

« | j uj J ac X a 

< ih JWJOC3I-WO 

f o:a — < — j 

hmi-U.dU.UI- JQh 

on o ui on o 

< < ac < o 

Z.UIOOOO — OOOXUI 

| JW^NOOOOW^I a£ 

y* 5C 

ac OC 

3 IT* IT O in 

■SO O ^ o 



oocooooooooc 
— ' cm cn 't in or- x J' c 1 rv 

OCCCOOOOOoOw 

in m in n in in. .n in in in m 

rNJ(Mf\.(M(M(V(M(M(MfVrsi(M 

oooooooooooo 



on 



LLI O — 
M J 1C 
oc u. < 
< I > 
> — 

1 or 
o < o 
UJ > *4 



• LL 

< cc I 
co — 
-j -J ac 
LL LL < 

I I > 

QC QC 

< < in 
> > — 



1 i n 

-1 UJ 
h- X 
1/1 U - 
3 h- 
cL in 

ui UJ IT. 
ISI Z 

w on 
uj x oc 

3 UJ 3 
-J C U 

< X U 

> ac O 



uj . 



i ui 



in in in tn in in 
cm cm »m cj cm cv 
o o o c o o 



JUJ L 
uj on x. 
on | on 
1 ui 
-i > 

K < IT 

u *n c 



C 3 
0 3 0 



in in in 

(M CM (M 

o o o 



<r 

l 

m 

w cm in <o 

• on on on on 

U Q Q O Q 

uj a a a a 

ac i | | | 
j in in in tn 



c c o o o 

CM rf\ ir. 
C C C 3 O 
O sO «J> -O <0 
CM CM CM CM (M 

o o o o o 



<r 



c> o 
«C K 



(Mcn-^in>or-crc 7 'o^cMcn* 3 '!n'Cr-®a' 0 ^cMcn>S'in'Or-c 

NhNhhhNhd'SracrflxflfffflOO'a'O'D'O'O'C'f 

— H — H — H W — H — H «— « — H — H «■< ^ W W W — ^ W W W W — w* W W • 



oooooooocooooooc 

OOOOOOOOOO 0 OOOOO 



ooooooooooooooo 

ooooocooooooooo 



o^cMcn^ir. *or-® 

OOOOOOOOO 
cvcm cmcnj/mcmcmcmim 
OOOOOOOOO 
OOOOOOOOO 



0 'o-ifMm<rinvCr-cc'cro 
O — — ^ ^ ^ — — w w w CM 
CM(MCMfMCV<MCM<MCM*MfM(M 
OOOOOOOOOOOO 
OOOOOOOOOOOO 



^ (M (C| ^ IT 

CM CM CM CM CM 

CM CM a CM CM 

o o o o o 

o o o o o 








i 



I 



^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
oooooooooooooo 

oooooooocoooo o 

0_0_Q.0_0_0_0_0_Q_0_0_0.0_ Q. 

0000 ( 5(500000000 

111 111 in m LLI in m m m in y j y j (jj (jj 

>>>>>>>>>>>>>> 



OOOOOOOOO OOOOOOOOOO 



OOOOOOOOO 

0. O-0-Q-O.Q.O.D.O. 

00000(5 0 00 
iii id tr ll* uj lu uj oj tr 
>>>>>>>>> 



— 1 1 — - • i— t ^ • p— i 

OOOOOOOOOO 

0_O.O_O_Q_O_O_O_Q.O_ 

OOOOOOOOOO 
UJ UJ UJUJUJLUUJUJUJtlJ 
>>>>>>>>>> 



OOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOO 

0_0_Q_0_Q_Q_Q_Q_0_0_Q_Q_Q_Q_0_ 

(5 00000000000000 
LLIUJUJUJLLIUJUJUJUJLDLDLllUJLDLU 
>>>>>>>>>>>>>>> 






o o o o o 

O. O. O. O. Q. 

o o o o o 

UJ UJ UJ UJ UJ 

> > > > > 



UJ UJ UJ UJ UJ 

a ac ac ck ac 

z z z z z 

i — i — i — i — i— 

U U O U U 

O. 0. C_ C. O. 



nr 

o 



UJ UJ UJ UJ UJ UJ 

ac ac a: cc ac ac 

z z z z z z 



u o 
a a 



u o u o 

O. O. Q_ Q_ 



XX XX 7 



UJ UJ 

OC aC 

z z 

u L- 

u u 

Q. O. 



UJ UJ UJ 

a: (X a: 
Z Z Z 
l— H- H- 
O U U 

0.0.0. 



xx cr cr x x z 



* • o: — ** 



UJ UJ 
OC 0 C 
5 Z> 
h- l- 
U o 

CL Q. 



UJ UJ UJ UJ t 

a: a: a: a: > 

x> z> Z Z ( 



o o 
a. cl 



o o 
• a a 



>- 

UJ 

•% 

UJ 

o 



a: 

z> 



o 

a. 



O'-**"* 
_J 

0 

X 

1 

> 



inir. in in ir, in in in in in 

UJUJUJUJUJUJUJUJUJUJ 
arQ'^Q'Q'Q'Q'Q'Q'Q' 
XZZZZZZXZZ 
I — ►— h— M-khKhk 
OOOOOOOOOO 

C_O_O.O_O_O_O_O.0-O- 



Z 

z 



Z on 
Z LU . 
I X ( 



NO O >0 <0 
O' O' O' 0 * 
UJ UJ LU UJ 

a: a: a: a: 
z z z z 

i— i— i— i— 

o o o o 
o. o. o. o. 



a: CO O on o 



M to * 

JlLKl 
J UJ Z l 
JC’UI 
:uiot 
• u o c 



o o o o 



i z I • cm m • in 4 - 

w m c m u. u. m u. u. u. 

ix uj | oz i zoo 

0-1 C\J I ^0>oM(\lo:QC*tQCQCQC>0 

>>>><11 I II 

UJ U U U V) X u. u. UL LL 

a’uc a: a; i zxooaoooo 



(MW sf IP 
• CO CO • CO CO 

m a o it □ o 

l a. a | Q-o. 

<— « (M -4- vC 

to to to to 

ocoococo 



1 -> z 

I < l~l 

» Z X 



I OC 

• SE>- UJ 

033 UJZZC 
-J Z Z *5 < < Z 
a i i uj i i z 
r -> z c -j z z 
i < x i < — 1 

> X Z LL Z Z > 



lO 

I- 

to o 

I- I 

o z 

J-i 

S i 

x I 



I- z 
o a 



u.o^cMW'Tin^r-ooC' 

000 ( 50 ( 5 ( 500 ( 5(5 

I 



to 

• o z 
to 111 I— 
*- oc I 
UZj£ 

i -< a 



-j e 
1 I 

CD o 



O <™I o 

n* x rr* 
o e c 

O O .5 

(M .’M 

o o o 



o <m (\ r> ,r .n n- : 

c c o c- C Z O C t 



O' < 

■ C -H 



O -O T O >C --C *0 •£ O O O 
r\J (\| (M (M «N CM CM (M (M re. (M 

ooooococooo 



ooooooooc 

fh rj n ^ in .o n- cr. o> 

oo o-O'fo-no s 

(M(M(M(M(M(M(M(MCM 

OOOOOOOOO 



OOOOOOOOOO 

h n r, j- ip o x o o 

c. z o c a e c o o — 

r- n» k r- (*• k p»» 

(M(M(MC\.(M(MCM(M(M(M 

OOOOOOOOOO 



CCCH[\im^iP<;hCj. <(iu ooooo 

F-tfMrowwwri'Wwwww'T^'J - j- ino l :j. 

(*• I** r- r- p*» r- p* p* n n i*. n n i*. n. p** r** r*» ?*• 

(M(M(M(MC\.(MIN.(Mnj(M(M(M(MCM(M r\l(MO.(M(M 

OOOOOOOOOOOOOOO cocoo 



_ V— w W LJ >*> ’ 

oooocooo 



rr z r'^r\jrn^trivC r, “X ? o h \ ^ ip ot^x7'0“-*(\in-i.j-cn oi'-xo'Chimw j-cnor~cc'7'0^cMrn>j-Lnor~coa'0—cM 

n.ifs.'MfMWfowwwww.-nprpr. inintf' 4 nir*r*ir l nino<o<o«cX'C'eoo«c^*h*h-r^-^*^*^-N*h.s. : oaj < 0 

rM(M(M^rM(M<Mrj(Mrj<Mfjrvt(M(M(M’Mr\'(MrMrur>j(M(Mf'. (M^'^»|(M^^J(M(M(M(^.n^:(^J^^J(^l(M(^Jl^.f^J(^J(^J^^lP^JrMr^J(M(^:(M(Mr^.•f^. , (Mf-jrv; 
OOOOCOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOCCO 
“iOOOOOOOOCOOOOoOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOO 




105 



sC nO 

o o 



«C'0'0*0'0'0>COO'0'0 

oocoooooooo 

ooocooooooo 

Q_Q-Q.Q-Q.Q-Q. Q. O- Q_ O. 

O IS 15 *J 5 O O « O O O (3 

LU'JJLL’IULJLULUUJLJUJLU 

>>>>>>>>>>> 



<C <C >0 <0 <5 <5 ^ i0 0 

ooooooooooooo 

ocooooooooooo 

Q-Q-Q_Q-e-Q-Q-Q.Q-Q_0_Q.Q- 

t? 15 (3 (3 C* O 13 ID IS C 3 (5 (5 IS 

r ! i i } ■ i 1 1 in hi | j i hi hi in uj in hi in 

>>>>>>>>>>>>> 



c o o o o o 

q_Q_Q_Q_Q_CL 

o o o o o o 

hi hi hi hi hi hi 

>>>>>> 



oooooooooco 

Q.Q.Q.Q.Q.Q.Q.Q.Q.Q.C. 

(3 13 IS IS O CD IS IS IS IS (S 

hi hi hi hi hi hi hi hi hi hi hi 

>>>>>>>>>>> 



o o o o o o 

Q_ Q_ Q_ CL Q_ Q_ 
15 13 15 0 13(5 
hi hi hi hi hi hi 
>>>>>> 



o o 

Q. CL 

O 15 



< X 
> D 



<t 

> fO 



D 

—I 

< 

> 



O >5 

O' O' 

i±! LU 
CC CC 

O D 
l~ h- 

u u 

Cl CL 



CC CC rn S t if'. 

- - • •*-' « • O' w 

X X X X X X XO 1 X 

LU LU UJ LU UJ UJ id LU UJ 

CC CC CC X CC CC CC CC CC 

Z> Z X Z Z Z 0 0 3 



O CJ u u u o 

c. a ol c. a a 



o o o 

a a cl 





cq rvj _j 

« « • • rsj o 

x c* • O' • a> w w ^ 

XNXsXJXXZ 

< 

LU LU UJ UJ UJ LU LU LU 
CCCCCCCCCCCCCCCC-l 
3 DD 3355 D< 
i— i— i— i— »— i— i— i— r«- 
uooooooo— 

iaaQ.Q.a.ao.111 

o 

> 



m O' 
— nj 
X >sl 

LU LU 
OC OC 
Z Z 
h- h- 
u> u> 

c. c. 



<- UJ 

o X 
O' Lu 



M >. ID ~ • 
CL LU C CL J 
X < 



O XX IT N 10 

ww X X -N 

XX XX M N X N 

Li! LU u_- LU LU LU LU UJ 

aroc cc cc cc cc cc cc 

Z Z Z Z Z Z Z 3 



O U> 

CL cl 



U O 

CL Q- 



— O' • 

<\l • — 

M s 

—p N! w i 

X KJ X X 



o o o u> 

a. a a. a. 



LU LU LU 

cc cc cc 
z z z 

h“ L— h” 

o o o 

Q. Cl CL 



“3 *- > \T\ 

< CC LU LU LU CC X 

r h- o O O < r*' 

< < < < 

X C. Q. a 03 OC C O 

• • vi vi in m • cm ■» 



LU LU LU UJ LU 
33DDD 

_J J I I I 

«?<<<< 

> > > > > 



< < < < 
I- > > > 



>• 

0 * 
—I o 

1 I 

CL CL 
Z Z 

a c 



— cc c 

X LU L 

l -J in 0? . 

“> _) i-l -< _J —I L 

• c- c oh « « 



< 

uj in .n in. in . 
x c a o c c 



: z cc 

JMLUC 

iu; 



OC 

LU ( 



C V3 

— X 

►» ID 

<1- 3l 

; cc ac oc _i vo a: z 

J>-IU0CIUIUIU>-IUZ 
JO J>- JJCCM JLU 
j ►— _i ►— _i .j oc _io 

. a: u. cc u u. u ? u. c. 



■> m in in in ir 
: o c c o o 



*3- 

: i 

j o >- i 



in in 'd in 

O O TO 



c a 

« h- 
■ I 
: h- 

i z cc 

. O LU 
X — J 



a i i 

I- U- OC 

cc cc < 

< < X 
u u a u 
1IIIH 
_i *- i- I- C 
OCOOL- 

ui- a a. | 



1 



^ UJ 
h JX 
Z -I | 
!-i«l_>>-OOC*- 
OliLJOHHHj 

a 

t 



cc < 
<t x 
roa. j 
l l l 



2” _J _l _l 

— I— U- OO-I 

ce tu s h u. 



• QC 
fP| LU 
h- ,J 
Z ~J 



f 

sc in 
* o 



SCCOOCOOCO 
. r* ^ to o s a e ci-t 
300000 CC-^- «-i 

iTOCPXX^iTnTCCrj'T) 

j(\lf\,r\l(\|!\(\l(\l(\j(\l 

3000000000 



I 

ccooooopoccco 

CM re ^injJSCO'Cp- iNjr^sJ 

C c u U u ; 

flJTTipWCB'OflffT tXt 3 > C 3 > O' O' " 

roiMMroiNiiMfxiNifSi^iMniM cm cm *M cm n- * 

OOOOOOOOOOOOO * * 



I 



uoocoe 

-H !\J pr> -J- X 1 O 

- c o o o o 



o o c c- o o 



•MOJrrOOCOOOOO 
0 0 0 n a r c >— i\ (Ti c xc' 
OOCOOO^^^^^ 

OCfO 'T'C'-T^O'C-CC' O'? 

fVn.fMfMIMC\j(\jn.rg(\jfs: rjn. 

ooococcocoo 



C O O fl» c 

X u - 



m 



n. n, r j 

v - ? 3 7 C* 

rj r*j n, «\j f\, fsj 

o o c o o o 



~ Pu 

O c; 
f* o 
rp -p. 
O O 



, , - „ ..... „ « . w ~ . ~.-r wJN^«t , /' 0 S'rc'u^iMm«fJ\ 0 NcoPo*HM<i^t'i 0 KSiC' 

'r!XCDXXX 0 Daa' 5 ' 0 '^c , C , o 0 'Croooccocooo^-H^^^r-^-H^^n'C\]rv(\ J rcpvJtMc\jpj<\:rp. rp. m m n m (p. mr* 

rj<M<Mnjnj(V(v<Mfvj^J<\,rjrjf\jfv;njcVpnrPpPipnrP? , p 1 pp. rnfrrPrPifpfOfrtrP. f^rP pn^roppirP. fnfnonrPifPi^ifriXifnrPifpporrirn^fippp 

ooocooooooooocoooooooooocoocooooooooooooooooocoooocooocco 



r 4 , L" 0 N*!nOH(Mfno-ir 0 N« 7 o-H(\:mifir 0 Ncoi’j'C 

^XfflB 0 'D«O'fJ' 3 , ? 3 'C OCT O ffOOOCCOCO 

Al Al A f AVI AVI fV' A' A f AVi A( A Al Al A 



OOOOOOOO 



j rv r*i r' r» i n n’ n. ni r • n r* ‘ rr rn fn r . r. rn ” » 

« w v wOOOOOOOOOCOCOOCOOOOOOOOO 
SOOOOOOOOO.OOOOOOOCOOOOOOOO^'”'** 



s^J 'J • ^ ^ U s^J W W W W W w W W ^ w W wJ 

OOOOOOOOOOOOOOoOOOOCOOO 




-f 





ooooo ooooooooooooo 

^1 ^ ^ ^ ^ 
ooooo 

CL O. C. D. D. 

ooooo 

LLUU UJ UJ LLI 

>> > > > 



ooooooooooooo 

Q.Q.C.Q.Q.D.Q.CLQ.Q.Q.1Q. 

ooooooooooooo 

UJUJUJUJUJUJUJLUUJUJUJUJUJ 
>>>>>>>>>>> > > 



ir> r- o 

N X N 
111 LU LU 

ad cc cc 
OOO 
h- »- H 
uuu 

CL CL CL 



— o 

• ® cm 

X — — 

XXX 

UJ UJ UJ 

a ad ad 
O => 3 
k- t- »- 

o o o 

a. a. a. 



— •* • o — 

® «0 • O X M ® 

MXMX^XXX 

LU UJ UJ UJ UJ UJ UJ UJ 
adadadadadadadad 
oooooooo 

oooooooo 

o_0-Q.clclclq,.cl. 



o or 

»- iu 

• M | JQ 
3d*- -J -J Z 
JC O — ad 
UI-UO.O 
I J I 

O -J -J 

l-C in in o 

. I 'J 

ifft 



♦ ^ psj n 
O'^JCLJ^JO' | 
LUCMinOUJOUJOUJ 
*- I l u JU J U J 
< .O o | _j | -J | -J O 

j I JJUL.UU.UU.UJ*- 
ll-.OO _J O. 



: jo o 
* y- it i 

. to fA Vi 



iuu ; | j tad 

it i. o;ooojoo-[F 



K 

*- in i 
</> o < 



* u. p 



ooooo 

rri*tin®n- 
o o o c c 
n o c- o o 
po m rn po 
o o o c o 



o o 
o o 



c c ooooo. oooO 
r in vcr-oa'O^nim 
o c o o o c c < 

^ ^ ^ H H H H H H 

COpOfO fo^roffir^ci^popo 

ooooo oocooo 



ooooooooooo 

H 'H H H H r *4 ^1 ^ ^ *4 •-* 

ooooocooooo 

Q.Q.Q.Q.Q.Q.QIXO.Q.Q. 

o o o o o o o o o o o 

LUUJUJUJLLIIUUJUJU-IUJUJ 

>>>>>>>>>>> 



• • • o 

0 s • O' • O' w 

m x nj x o a" 



o o o o o o 



aaaooooooi 



^ ^ « i-< « iH I 

OOOOOOOOOCOOOOOOl 
0 _ 0 _ 0 - 0 _ 0 _ 0 _ 0 _ 0 _Cl 0 _ 0 - 0 _Q_ 0 _Q- 0_1 
O o O o o o o o o o o o o o o o t 

LU UJ UlLLlLULULLlLLlUJUJUJUJLLIUJLUUJI 
>>>>>>>>>>>>>>>>: 



LU UJ UJ UJ LU UJ 1 

ad ad ad ad ad ad ; 
o o o o o o ; 




o ,o o o o o o o c o o 

<tiniflN!«C' o M INI W M 1 
l CM irsl CM CM -CNI 



i . j : 

i OOiOC OjOlf.O.OOCIO o o 
j m :m <c r-,co cr> a> o ra m <r in 



o c o o o c o 
® r- co c o -icm 

■ ■ ■ ■ CM fM CM 



r* i v mi s i— , w iMm sj ui r» vw is u 

OCiOOOOCO^^^-^ N N HN pH’N N N N 
oo;n ooooo, ooooon'oooooco 
ininsinirinininifiiinininininm.ininininininir, 
OOO OOOOO 0 000 00:0 000000 



i : : ! 

o^tMm>j^«ONBO'o^^cpi»tinoNaja'OHtMm^inoNcoo i OHNPP'tinONCDO'OHN'fl'tir''ONooO'C^Nfp«f /''0 

^<t'tv* , ^>}'«f^^«jrfMf>inininip, ininiMraooa'CO'O'r'Oo^NNNNN.sp. cccocccs#coroxtoco(MM?0‘?0'3' 

oo '’P <<1 ^ fp. p'. fp r, fp rp CO m ro fp, n fp. fpj ppi fPCPifpfprPimfpfncpfpfpMp' (n nifo pi fO.cc pi cp (pi .!« cc m m foiw fpfpimmfpcpifpicpi 
OO COOOOCOCOO OCOOOOOOO OOOOOOC OO OOO O 00.0 000 00000.0 OOiOO coooooo 

Oq OOOOO OO C O O OOO O O OOOO n n n n n n n O rj OOOOO 0,0 O OO OqOOO O O O OOOO OOOO O 



W ^swwwwwwww UL-UUUUUUU WWW VJ W W W W W 

OQOOOOOOOCOOOOOOOOOOOOOOOOOOOO 





0039/ 05LH20 SORT SORT-THESE ASCENDING KEY PRIMEb, VEGP0106 

00399 051030 INPUT PROCEDURE BlLO-THfc-RECS, VEGP0106 

00399 051 04 0 OUTPUT PROCEDURE RETURN-THl— RECS - VEGP0106 

00400 051050 STOP RUN- VEGP0106 

00401 



y 






4 



o o o 

CL CL CL 

o o o 

LU LU LU 
> > > 



^ ^ *0 *0 ^ ^ ^ ^ i 0 ^ <*0 ^ 

ooooooooooaoooooo 

H H N H H H H H H H H H H N H ^ i -4 

ooocooooooocooooo 

q.q.q.clQ-0-q.q.Q-q.clQ.clclclclcl 
00003 300000000000 
LULULUUiU.' LilLULilLULULULUUJLDLDLULU 
>>>>>>>>>>>>>>>>> 



*£)'£*£)*£)*£) O 

O O O O O a 

^ ^ ^ fH pH 

o o o o c o 

CL CL CL CL fl. CL 

LU LU LU HI LU L 

>>>>>> 



O O 
o o o 
1-1 *-< 

O O o 

CL Cl CL 

O O O 

LU LU LU 
> > > 



o o &. o o o 

CL CL X Q. CL CL 

O O UJ o o o 

LU UJ ¥" LU LU LU 

> > 1 > > > 







1 








o 




• 






-J 








o 




DC 






-J 












X 






3 








o 




to 






Q. 








-J 




X 






1 




• DC 




o 


• 


♦ 1 






O 




O X 




X 


O 


(M Q 






1- 




in to 




1 


-J 


00 < 






• 




O X 


• 


>* 


a 


O LU 






WO ; 




O 1 


to 


LU 


x 


O DC 






c 




< a 


nj 


3C 


i 


< 






in lu 




i- < 


CO 


LU 


>* 


i- a 




■ 


1 > 




1 lu 


1 * 


3 


LU 


l x 




to 


in a 




* a: 


in >- 




X 


*C 




x 


\ a: 




o 


t ■* 


o 


X 


o c 




UJ 






o 


* o 


1- 1 


O 


o 




o 


o * 




O X 


O 1 






o 




1 


o 


CC CC 


X 


CL 


• • to 


o 


X * 


CC 


> 


O -J 


i- x 


o 


o x 


Z Z X 


X 


>- 


X 


CC 


1- 1 


-j ~j 


o o 


l- o 


< < O 




C 3 


LO 


< 


a 


l t 


o 




1 1 < 


to 


o c 


X 


> • 


e z> 


“> 2 




o a 


-> z a 




1 


1 


1 o 


o o 


< — 


► u 


O 1— 


«J >— to 


u 


* o 



o 

_J 

u 

c 



« a 
x x 

I LU | 



• CC 3 

) X X 

: i- a 



> « a 

: X 

x i ; 
; > o : 
• I -J c 

LU 



CL U 

3 C CO 

H h- f z 

_J 

— — -JO 

in ,o di- 



o o 
o 

II <t 



a a 
X £. 
33 CC 
I I 



on 
LU 
CL U 
71 < 

a a. 

I to 



-J II cc — • — 



o 

I- o 

3 



o to 

O OJ t 

< u : 



— *■* > 



. CL LU 

: x x 

) m 3 

I z 



a |l X J j h 
I o 3 3 o 
Jh<ao .2 

J 3 ujwn> 

3 Z | 



CC O 

t h- 



a. o 
c 
o < 



o < 

a cl 

< v) 



: o 

. I ■ ■ 

k a cm o 
i -j to to 
, < O G 

hj c o. a. 

b a a a 

c 4 > i — ►— ►— 



X 


to 


r\i 


m 


-$■ in 


'O 


n- 


X 


O' 


1— < — 1 




o;u JJ ICb 




X 


1-000 






X 


-J 




X 


~i o 


o 


LU 


a 


X 










z 


u 


< DC 


cc 


X 


a: 


X 


cc 


X 


X 


cc 


X X 




t- LU 1- 1- -J 






3 < 


3 O 




□ 




-J 






3 1 O 


3 


X 


X 


£ 




□ 


c 






LU 


03 






















X X < | 3 






z 


»-• 


-.1 -J 






II 


3 






-J 3 -J 


-J 


T. 


CM X. 






-J 




1 


to 


X 


h- 


i- 


i- 


i- 


h- 


i- 


i- 


i- 


I- I- 




I Z fi ^ W d. 




O 




i 


u. u. 




X 




X 




o a a x x 


3 


® 3 




CL 


o 




*: 




1- X 


3 


3 


3 3 


3 


3 


3 


3 3 3 




1 u | LU lu 




< O X 


1 1 




a: 


o 






< X O 1 


1 


Z 


1 


z 






X 




o 


to 


3 CL 


CL 


X 


a. 


a 


Q. 


CL 


CL 


Q. 


x,x 




LU < O (J O 




H 


-J 


o 






a 


-j 


O 




t- 


1 O •- 




1 


X 


1 




CD 


1 






o 


CL t- 


*- 


*- 






t- 


t— 


t- 


t- 


<r- <r- 




tO 3 h- <1- 




1 


3 




X X 




\ 


c 


t- 




1 


>- X 


X 


>- 


1 


> 




1 


> 


a 


c 


LL’ 


Z 3 


3 




3 3 


3 


3 3 


3 


3-3 




< »- < n x 






X o < 






X 








UJ O < 


< X 


* X 




-J 


X 


X 


X 


cc- • 


~ O 


O 


o 


o a 


C 


o a 


3 0 0 


■ 


to O oc to — < 


• 


X 


I 


h- 


> > 




-j 


1 


— H 




X 


3: H > 


> 3 


O 3C 




-J 


3 


o 




i ;or 






















X 




o < 


o 








3 


o 




CM < LU 




X 




X 






X 


< 




X.X 


z z 


z 


z 


z 




z 




z 


z 


Z Z 


1- 


C LU LL LU LU 


X > -J 


3 


UJ LU 


to 


X 


-1 


LU 


CO > 


3 O x 


LU 


3 




o x 


X 




X 




X to 


LU UJ 


lU 


UJ 


ID 


lu 


UJ 


Ld 


LU 


LU 


LU LJ 


1/5<0>X>>0 






O > > O 






> 


o 




O > > 




.1- 




CM 






1 


3 


X Z 


CL CL 


CL 


X 


Q. 


Q. 


X 


c. 


a 


Q. 


X X 


T. 


UJ C O UJ O 3 


o x 


Up 




3 O 


X X 


X 


3 


O X 


LU 3 




X 




IL 


X 


X 


X 


~4 0 


A'± 


O O 


o 


o 


3 


o 


3 


3 a 


COO 


1 


< s: a r .r < 








^ 5T 


1 


1-4 




X 


< 


>— 1 


— x r 








1 


1—1 




1 


< 






















o 




1- 










X 








t- 














X 






3 




JU 






















< 




1 










t 








i 














1 






C 




— i CL 






















KL 




:C 










*c 






















1C 






3 




cc a 






















a 




u 










o 








o 














o 






3 




o o 


O ^ 


IM 


f*-. 


<r 


in 


O 


r- 


X 


c 


o ^ 




o o C 3 O O 


c e 


O 


o 


O O 


o o 


o 


o 


o 


o 


O O o 


O 


o 




fV 


o 


o 


c 


3 X 


<5 x 


X IT. 


in 


XI 


in 


in 


X. 


X 


X 


X 


c o 


O' 


c H IN ^ X 






X 


cr 


o — » 




fN 


m 




X 


£ 


n- co c- 


CO 


t— 1 






CM 


r- 


<r 


X 


IT 


c o 


o c 


c- 


o 


o o 


c 


cr 


c 


Zi 


o o 


o 


— 1 «-4 — 1 — 1 






^ 4 




fV f\l 


o 




c 


c 


o 


Cl 


3 0 0 


— M 


*~4 








— i 






p-n 


pH H 


-h m 


in 


'n 


IT 


■n 


X 1 


X 


X 


X 


X X 




*— t — M ♦— l H — * 






r_f 


■— i 






nj 


rj 


PN 


-M 


CNJ 


rv cm ''j 


rj 


nj nj t\l rj ng 


r; 


cm n. 


IT IT 


in in 


m 


in 


■n 


m 


•x> 


X 


X 


X 


X X 


X 


XX X x XX X 


IT, 




IT 


X X 


tr, 


X 


X 


X 


X 


X 


XXX 


X 


X 


X 


X 


X 


IT. 




X 


X 


o o o c 


o 


O 


o c 


o 


o 


c 


o o o 


o 


o o o o o o c 


o o 


O 


o o o o 


c 


o 


O O O o o 


c 


O 


o o o 


O 


o’ 


c 


c 



; LU O LU 
> > > 
. _> a 3 

. r x x 



J N IN N 

•, in tr 

> o o o 



c\jfn-j-jOsOn-crcr'C-HtMm'J-in-oi s -cr:( 7 ' 0 ’^fN lf 0 l 'J’ino^- , 30 a' 0 -^t\jr f '' 4 -in^)i s ~occro-^t\jm«j-in»ci^-co 

OOCOOOCOOOCOOOOOOOOCOOOOCOOOOOOOOCOOOOOOOOCOOCC 

OOOCOOOCOOOOCOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOC 



co O' o -h r\ m 
^ n in tr. m 
^ 








'O'O'O'O'O'O'O'O'O'O'O'O'O'O'O 'O'OO 

000000.0 00000000 ooo 

H H H nl H *4 —4 *D *D *D 

ooooooooocooooo ooo 

Q-Q.D-Q-D-0-Ci.D-Q.Q.Q.Q.Q.Q.Q. 0.0.0. 

0000000^0000000 ooo 

UJ LLI LLI LLI LU LLI LLI UJUJLLIUJUJIULUU-' ID ID ID 

>>>>>>>>>>>>>>> >>> 



o o >0 o o *0 *o 

o o o o o o o 

^ ^ H pH pH pH 

0000000 
a a. a a a q. a 
o o o o o vj o 

ID ID UJ ID UJ U ID 
>>>>>>*> 



' 0 'C'C' 0 ' 0 'C' 0 >Q' 0 'G'Q' 0 '&*D-&-&'& 
OOOOOOOOOO OO OOOOO 

»*4 

OOOOOOOOOOOOOOOOO 
aaaaaaao_CLa a a a a a a a 
OOOOOOOOOO 00 00000 

ID ID ID ID LD IDlDlDlDlDlDlDtDUJlDlDlD 
>>>>>>>>>>>>>>>>> 



>0 >0 >0 
ooo 

••4 pH «•* 

ooo 
a a a 
ooo 

ID ID ID 
> > > 



>0 >0 >0 
ooo 

<■4 ^ «"4 

boo 
a a a 
OOO 
ID ID ID 
> > > 



«o < <o >0 

ooo 

pH pH H 

ooo 
a a a 
OOO 

ID ID ID 
> > > 



X 

I 



x o < 
Cr oo id 
a c x 
a 

o o 
1-01- 



0 rO 

1 I 

O CM v 



> OO < 

) c id 
. a a 



4 - >0 ~i 

00 00 < 

c 0 a 
a. a a 



o a o o 3 o c 



0 0 

LD U 

a a 



00 

LD LD 

a a 

a 1 

3 - i : 

c« : 

1 a ; 
oa 



>—111 < •— •. 



- a 
£ 1 

- 1 



u o 
id a f . 
sc. a . 
1- I C 
3 -i : 

0 < 

1 oi ; 
o a l 











a 


a 




a 1 










a 


x • 




E > 












a — 




x a 












Z a ■ 




\ < 










r\j 


. z 




~ > 












— X 




a | 


— J 










X I 




< > 


_J 








O 


— 0 




> 3 


< 








< 


uj : 


1 


E 


a 








a 


0 a 


M 




ID 








1 


< — 


• a . 


a C 


> 








0 


a 3 


— x 


E a 


a 








a 


1 ~ 


a x 


X • 










-1 


0 


E 1 


1 a c 


0 








a 


a -J 


x a 


a e 0 


a 








X 


-j a 


1 a 


a x 


« 






0 




a x 


a 3 


3 1 — 


•M *4 






< 


a 


x • 


a a 


a « a r 








a 


a 


0 0 


3 — 


—> a e x 


+ O 






1 




a a 


a 


< x a 


c 






a 




0 a + 


— < 


0 > | a 


a < 






X 


«-4 


» 


0 


c a 0 


a 






z 


w 


-4 0 a 


0 a 


a 3 a 1 


£3 






1 




a 0 


< a 


u- a 3 > 


2: 






a 


0 


— a < 


a i 


1 a a 


3 « 




a 


0 


< 


- 1 


1 ~ 


— -< — < 


z — 


« 


s 




a 


00a 


a 


a > 


1 X 


X 


X 


a 


1 


< l x 


a: < 


< 0 < 1 


> CO 


a 


f 


a 


0 


a a < 


< > 


> 0 0 a 


a 3 




-J 




u 


| E X 


> 


< a — 


3 X 


a 


-J 


0 


a 


O 3 


0 


O ax 



uj I 
0 > 



o o 
as — 
3 



< J 2 CC | 



UJ . 



I LD > 



a 00 
< 
u u 
>-j 

OIL- 

ex 



1 OD 00 
< 

J ID U 
- > U 



> > 

3 O 



z z z x e : 



Id UJ ID 
> > -J 
T. O UJ 

r 3: a 



UJ UJ U 
> > > 
3 0 0 
S’ 3: E 



a < o < 

a o uj 

uj uj uj a a 

x > a 
< 3 3 - C 

x* 1 a a 

jujsq 
UJ hOQQ 
a 3 o <t O 



3 . 
a 

( 

C » 

« a C 

00 

uj 00 ; 
•J O ► 
□3 a 
a id 

'-U NJ 
> 

I _ 

U > 
X 3 
a z 
1 



1 o 



a O • ( 
a z . 

X 3 . _ 
MHO J I 
I UJ >- 
L 1 1 U 1 ' a 
> > UJ < 

O o a a > 

^ T t 

3 a 
I ~ 



X M 

z 

I 



COOOOOOOOOOOOOCXOOC 
JO^Mr-finoNcr. 0 o •-> r\i f** a -j- m *0 

^-ruOCCOOCOOO-H-^ci*D*D^— 1 —< 
m n ^ rn r, m r r rnpnmc^rrmrnm-pnm 
imn in JMf. Qin it >T n in 'r, x- m x xi in on 
0000000000000000000 



O b a 

o o o o c c* o 
-4 ru m >r m o a 
0000000 

in in in in m m m 
o o o o o c c 



a 


a 


^4 




0 


z 


a 


a 3 a 


— » a* 


x 0 




1 






x a 


— a a 


< a 




a 


• X 


a • 


II 


• a e x » 


> 


• 


a 


H a 


< X 


a a 


a E x < a 


c 


• • Z 


0 


O 1 


0 


a 0 a 


E CO 1 XX 


0 a 03 




-- 


a a 


X 


X 1 0 I < 




Z 3 0 


*■ a 


a 2 


x x 


— a < 


1 0 a a x a >r 


X -J | 


x *4 


0 


a 1 


m w ac 


*- a a >| 


a 


1 1 O 


a x 


a 0 


X 3 


w a 1 


a a — < a 


z 


a 0 a 


x a 


x a 


a C* 


a a 


<*-•0 x > 




a ax 


E 




1 a 


O > 


> 3 w w < 


a a 


3 • X ~ 


1 


X X 


a l 


< a < 


w • XEZQ-o O 


a 


0 a 


a x 


a 0 x 0 x a *4 


X x 


-J O | 


X 


a 0 


O 0 


1 Z 


a 0 a a 0 c 


1 1 


O a a x 


<. 


x < 


• X 


0 a a 


< is a a a 


— -j 


>- 1 0 


• X, • 


1 • a 


0 r> 


a a a 


-4 a _j x a 


a -J 


O CM 


x *4 


a x x 


a z a 


a z 3 




< 3 


^ U 4 c 


a a a 


ZZ a 


a x 


a a a 


a a a > a 


> a 


x a 


X x 0 


a a a 


X 3 0 


X x z 


> > > X > 3 




0 — D 


E Otl 


1 a > 


O a c 


r-, 


c 0 a < 3 c 


a a 


3 0 3 3 


1 -J X 


z a: zj 


x u 


O E E E > E < 




< 1 < O 


a 0 1 


X 1 E 


1 X 




1 




a 


x a 


3 Z 


0 




> 




E 


O — 


a a 


< 




3 




3 


-J x 


a a 


a 




rr 




X 


0 a 


X 3 


a 



_ _xooooooccoc 

Mrorn-tincsr? C ™ r\i 



OOOOO 

30 c- o rvi , — ... 

00— <»-irM(\,rNjrNj 

ininirinininxinxinininxiinminin 

OOOOOOOOOOOOOOOOO 



ooo 
*•4 cm a 

00c 
xxx 
x x x 
ooo 



c o x. 
<rx<c 
ooo 
xxx 

XXX 

ooo 



ooo 
a m o 
ooo 

X X X 

xxx 

ooo 



4 , uw:M 30 'C-i(\jm>} , inohcnc^OH(Mm^inoNx 3 'OHi\im>rn>oNa 3 ro-ii\i/i,rL' <inxo , o-im«i^womj:0'0 
x x x x. xxocO'O'flo-O'C o-oaaar-*-aa K -r , -aa?a> 3030 co , x>: 30 ffi'S 3 00(7‘0‘ 3* c* C" cr v" 0*0* 00000000000-4 

oooooooooco 000000000000 o 00000 ooooooooocoo ooocoooooooo 0000 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 





005ti 055100 MOVE KEAL-REC TO SURT-REC. VFGP0106 

00512 055110 If- FIRST-RETURN = 1 MOVE 0 TO F I RST— P.FTUKN* GO TO SAV-NEW-R. VEGP0106 

00513 055120 CK-EQU-KECS. VEGP0106 

00514 055130 IF SOKT-REC * SAVED-SORT ADU 1 TO TEMP-REC-CT, VEGP0106 

00515 055140 GO TO READ-SORTED. i VEGP0106 



I 



o o o o 

Q-'Q. Q. Q. 

oooo 

ID ID UJ LU 
> > > > 



>0 '•O '•O >0 >o 

ooooooo oooo 
ooooooooooo 

Q.D-LD.C.D.Q.Q.D.Q.D. 

15 0000000000 

LL' Ul LL! Ul ID Ul UJ LU Ul LU LU 
>>>>>>>>>>> 



'O'C'C'C'O'C'f'C'C'CvO'C'C'C 

oooooooooooooo 

oooooooooooooo 

CLCLCLCLCLCLCLCi.CLCLD.CLQ.Q- 

oooooooooooooo 

lululllululululululululuulu 

>>>>>>> 



<o <o <o 
oooo 

oooo 
a a. a a. 
oooo 



\C >0 vO >0 >0 iQ <iQ >0 >0 iQ <iQ >0 -0 nO 

OOOOOOOOOOOOOOO 

ooooooooooooooo 

CLQ.D-Q-CLCLQ.CLCi.Q-CLQ-Q.CLD. 

000000 15 00000000 
uiuiuiuiiuuiuiuiuiuiuiuilljuiui 
> 



LU • 
> flfi 
C H 
T. U 
I 

► a 

»- a; 

X Ul 
hh 
1 ' I 
k.qc 
x _J 



CO — 
X 00 00 
LO Xffi 

i x x 

>- oo on 
UJ | \ 

2HI- 



» . Z 
— — u 

00 00 I 
XSCH 
X X U 
00 00 D. 

1 I 



< 

K 

O 

I- 

I 

"5 • 

< 00 
s: -j 
< 



c i 
o z 



a u 


H 






1 


oc dc 


LU DC DC 




dc a: 














•> X 




















QC 1 




x • 


sc 




+ 


b~ 


cl a. 


□ an 




• CL 


a i/i 












z 




















Q- Z 




H O -i 


Q. 






o 


—■ — « 










2C 


o 










a 




















1 *-* 




•-< b- 






in 


H 








_J - 




X 










on 


X H 




















sc s: 




3 + 




• 




1 


i-i p* 


1- CM CM 




< 


CM L/l 


sj. 








_j 


1 




















jC 




a 


h- 


UJ 


LL 


II ID 


1 1 


» v 1.1 

T P- DC 




II UC | 


1 


1 


1 






• 




1- O 




o 


*4 


cm no 


't 


in 


vO 


P* 


CO O' 


X 




o o z 


QC 


* 


O 


z 


h- DC 




LU 1- 


H 


H 


m 






i— 


< 


on o 




















p h- 




h- — < 


< 


i— 


cc 


o — 


DC < 


□ J DC < 




O DC DC DC 


1 






DC 


1- 


i-t 




DC 


QC 


DC DC 


QC 


QC 


QC 


QC 


QC QC 






•* s 


a. 


-i 




LU -J 


< X 


Ul 03 < X 




Ul O < < Q. 


CM 






O 


tu 


DC 




1 


I 


1 1 




l 


1 


I 


1 | 


D O 




l/l > | 


1 


< 


u 


o 


a. u 


X 1- Q. U 




o a q. 




> 






yo 


o 


O b- 




a 


X 


o o 


X 


O X 


O 


o o 


1- O 




LU < > 


i- 


1 


Q 


2> 


1 1 


z 1 1 




z V!| 


1 




LU 








1 


1- _J 




UJ 


■JJ 


LU Ul 


Ul 


Ul 


Ul 


UJ 


Ul Ul 


| 




O tO UJ 


O L— 


o: 


X: 


i- i- 


X "s. 1- 1- 




X 1- 






QC 




• 


O 


-J 


1 




X 


X 


X X 
1 1 


X 


X X 


X 


X X 


h- - 




< 1 ae 


1- . 


u 




O — 


u u o u u 




O u u 


\ 


D. 




1- 


LU • 


<r 


C "4 






1 


1 


1 


t 


1 


1 1 


X O' 




CL k— CL 




Q. 


ii 


cxC O 


cl a. 


oc ~ a a 




CC O A IL DC 






u 


> 1- 




<r 




X 


*: 


sc sc 


sc 


sc 


sc 


sc 


sc sc 


X O' 




*/i c 


x 






o 




o 




o 




< 


|| 




1 


< o 




UJ X 




u 


u 


u u 


u 


o u 


u 


u u 


X O' 


• 


H II 


1- 


o 


LO 


H ,(~t 


o o 1 - o o o 




1- - X 




I 






u 


(/l 1 • 


! D 


> 1 




















1- O' 


DC 


LU | 




H 


cc 




H I- 


— J •*< P- P* 




-J h- 




u 


1- 




UJ 


u a 


H 


o > 




o 


o 


o o 


X 


o o 


o 


O X 


M O' 


h- 


> LU l/l 


H 




X 


D * 




X 




X * f 




1 


X 




DC 


O Ui LU 




X < 




1- 


1- 


1- t- 


h- 


1- 


.1- 


H 


1- h- 


3 O' 


u 


CO Z no 


U 




LO 


LO 


i- 


t/1 -U- 1- 


-4- 


LO h- 




H 


z 






►— QC »— 


■ O 


on 
























S,« => 


1 


x 


1 


ID H 


.j 


LU _J 


m 


LU h- J 




u 






o. 


1 cc 


o 


rk 




a 


o 


X c 


X 


a o 


X 


X x 


C ■ 


a. 


-J i/l 


u 




>■ 


a o 


x 


DC 1- O' 


CM 


DC o X 




Q. 


't 




X 


UQ.C 


II 




o 


o 


o o 


o 


e> 


p 


o 


C5 O 


1- II 


X 


i G | 


JJ 


o 


Ul 




1/5 


| Ulfl' 


un 


1 1 l/l 










LU 


Ul X t/1 


o 


II 












l 






UJ 


' * b- 


Cf 




3 


1- u 


LU 


1- | UJ. 


o 


H J LU 




o 


no 




b- 


DC LU | 








o 


kk 


cm no 


't 


in 'o 


p- 


CO O' 


l/l t_) 


H 


li i— a: 


T 


' II 


Ul 


U Ul 


DC 


U O DC 


Q. 


U Ul DC 




h- 


1 






1 l- O 


: ii 


Z X 




















Ul LU 


1 


O CL 


Q. 




o 


a. dc 


1 


Q- Ul 1 


1 


o. DC ! | 






CM 


• 


o 


t- < 




— z 






II 


ii ,ii 


II 


M 


,11 


II 


II ,11 


U DC 


DC 


vO H 


s 






1 


1- • 


t£ H * 


* 


1 J- 






t/1 QC h- 


CL Q Ul 




X 


• 
















<r ; 1 


u 


' > | Ul 


UJ 


> 


Ul 


UJ Q. 


U ^ UJ f u 


u 


lu a ;u 






O 1- 




C h CC 


l > 


1 CM 


on si- 


't 


<r>* 


't 


't T* 


't 


't ;-4- 


Q. P- 


o 


Ul LU h- 




UJ 


1- 


i- r 


Ci. • 


K Q. Q.I- 




: «h ZA 




. : ■ 


a. 


uo 


• on 


: • m 


1- ID 


_j 


u 


LU 


LU ,U 


u 


LL , 




u 


LL U. 


on joe 




u: S3 




cc 


x 


X.Ul 




X X 


a 


LU D Ul | 




.'4- 


I 


1 




tf - X 


LU DC 


on o 




X 


a 


x o 


X 


X , 




Q 


o p 


CM Ul ^ 


X 


iLhI 


UJ 


Cl 




a.t- 


LU OJ 


Q. UJ LU Ul 


♦- 


q. :uj 




ui m 


LO 


D. 


u 


| Ul 1- 


Z Ck 




< 


fit 


DC 


CC ,QC 


QC 


QC 




CC 


QC jOC 


1- 


i _J 5! 


> 




a: 


Zi- 1 


> > 


EI->> 




,1- X — !> 




> <M 




X > 3C > o 


b- 




i- 










r 




1 >1 




U C 


n 


IL 


a 


O' 


z o 


x w ob 


a 


-J X :CJ 




X UO 


0- 


ui .a id o o c 


C C ID 


U U 


Ul 


u. 


U- 


u u 


u 


U- JLL 


u 


U U. 


^ o ,u 


o 


— . u 


x 




u 


o| 


X X O XjS 


o 


< U ;X 




X o 


M 


H X 


z X < o 


1 *- 


i-( .M 


O 


kw 


M 


M M 


M 


M 


M 


M 


M M 


q. x r 


o 












{ 




II 




Q. 




I 




1 


1- 




| 


| 














i 














1 




1 








1 




cc 




> 


z 




z 


| 














! 


i 1 












I 








a 








— i 




< 


oc 






















-J : 












{ 




1 




!o- ! 




,u 




o 




on 


D. 




X 


! 
















u 




1 c : c o 


o 


o 


tn 


oo 


o o 


cocjo 


o 


■o o o!c 


o o o 


o 


o 


o o o o o 


o o 


c o 


o b o 


o o 


o 


o 


o 


o 


o o o o in 


c 


' Ll \fl S 


XI 


O' 


O' 


O L- 


cm m 


— • cm m -4- 


in 


sT h- co ;C 


o 


-H CM 




CM 


no*frin%ch* 


cc a 


c 


no 


in 


P- 


cc 


O' 


o 


H 


CM no 


-M CM CM 


r' 


1 ^1 ,-J w* 








CMA 


cm cm 


o c o o 


c 


o o o o >-<>-< r* 


c o 


o o o o c 


o o 


H.N 








— 1 l-( 


M 




'CM 


CM 


CM CM O O O 


o 


i it it in 


•n 


m 


in. 


in m 


m in 


o o >c : o 


*0 


A <D O O 'C 


•C *0 








NK s. N 


p- p- 


fk. fk. 


p- 


p- 




fk. I'k 


fk. 


p- 


fk. 


P- 


P* P- no co no 


no 


i in in in 


in 


in 


in 


in in 


in in 


in in iniin 


in 


in in in in in in in 


in 


in 


in in in in in 


in in 


LTv in 


in 


in m 


in un 


in 


in in 


in 


in in 


in in in 


in 


i oo O 


o 


o 


o 


o:o 


o o 


oooo 


c 


OOOOOOOoO 


o o o o o 


o o 


o o 


o 


o o 


o o 


o 


o .o 


o 


o o o o o 


o 






> S O' G « rvi m <t m <o r* ro ir u i 
^^^.^fsjPVfcsjfvcsjrsjrvjfSjcsjrsjfrii 

(fi.in i/uf in in in in in ip yun in ip. in in in in in in in minmin.hinihininininijoininintninminininin'ninijoinininininin 
OOOOOOOOOOOOOO ooooooooooooocoocooooooooooooooooooooo 
OOOOOOOOOOOOOO oooo. OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 



o 

ERIC 



U "2 



110 



S' 




MJ mj \Q \Q mj \U 

ooooooooooooooooo ooooooo 

H H H H H H ^ H H H H *-l ^ H H p4 ^ p4 H iH ^ p»4 ^ 

OOOOOO OOOCOOOOOOO OOOOOOOO 

3 3 3 3 3 Q. 3 3 3 3 3 3 3 O. 3 3 O. 

oii'oouo uui!u»uouir , ji , > 

UI LU LU LU LU HI mi hi hi i i i hi hi X 1 UI l_' UI 



330.33333 

o o o o o tr» O O O £.? 

U- LULLILULLILULULULU 



< 

u 

g 

o 



O I 
II w 



UJ o 
• a. h- 
<S) I c 

-J I- o 
— in i 

< — uj t 

t- > ► 

ua Q ( 

o t-i s: : 



3 ; x : 
a s c 

Of ^ £ 
lL uj l 

U 

< 

HQ. UUIAU 

>- C I- >- U >- 







in 


in 


X 


— . 


A 






m 




























9 


• 
















UI 


u 


2 £ 


X 


X 






UI 




























in 


in 
















z 


z 


UJ 


2 


s 






Z 




























UJ 


UJ 
















HH 


MX 


h- 


UI 


UJ 






— i 




























z 


z 
















—I 


_l 


— 


►- 


h- 






_l 


















• 


• 


• 






M 


M 










• 






































in 


in 


in 






_l 


_J 










in 










CM 










fA 


















u 


UI 


UJ 


















• UJ 










O 


in 


<oo 
























• *7 


Z 


2 


















T Z 






o 


o 




13 


o 






o 


















X - 






















3 H- 






z 


z 


+ 










XT 


















D -l 


_i 


_l 






o 


o 










Z -1 












+ 


H 






«-H 


















Z 










z 


z 










UJ 






u 


u 












u 


















UI o 




CM 


















O O 






z 


z 




H. 


— 






z 


















o 










u 


u 










< 






< 


< 


X 


X 


X 






< 


















< o 


o 


O 






z 


z 










3 O 






> 


> 


z 


z 


z 






> 


















3 Z 


z 


z 






< 


< 










z 


in 




a 


o 


UJ 


u 


Ui 




































> 










O N- 


Ui 




< 


< 


>- 


h- 


l— 






< 


















o u 


u 


u 




• 


o 


o 










1 - u 






































h- z 


2 


z 




in 


< 


< 
















3 


3 












3 


















< 


< 


< 




UI 






c. 








< 


_j 




UI 


UJ 




•j- 


r*- 






UJ 










UJ 








-H > 


> 


> 




2 


3 


3 


UI 








CM > 






h- 




o 


Cl 


O 






l- 










o 








h- o 


c 


o 






UI 


UI 


o 








>- a 






U 


u. 












u 










< 








u < 


< 


< 




U 






< 








u < 






< 


< 


f 


+ 


+ 




x in 


<r 










UI 








UJ 










u. 


u 


UJ 








UI 


o 














• 


z -i 












X 








O 3 


a 


3 




pj 


< 


< 


X 








CJ 3 


z 






CM 










UI < 


m 






• 




1 








< UI 


UI 


UJ 










1 








< UJ 


<— 




i- 


►— 


X 


X 


X 


X 


5 — r~ 


t- 


3 




ZT 




o 








a »- 


h- 


1 - 




o 




CM 










a h- 


a 




z 


z 


z 


z 


H Z 


— o 


■ z 


.-J 
















u 


U 


u. 




z 


\- 


h- 










Up 


z 








UI 


UI 


UI 


UI 


u 


o V- 


O 


3 


Z 




3 








UI < 


< 


< 






z 


z 


3 








HI < 


< 




a' 


a 


H 


►— 


►— 


►— 


>- 1 


Z 3 


JL 


1 - 


1 












> 








u 














> 


> 




Cl 


3 










a o 


3 3 


c 


_l 






o 








O -1 


CM 


o 




z 


3 


3 


o 








CD ph 


• o 




1 


1 










>- < 


O 1 


t- 


1 


< 




1 — 








X o 


o 


a 




< 


3 


3 










X D 


-- < 






3 


o 


(A 


>0 


O' 


1 S’ 


1 X. 


1 


-> 


£ 












< 


< 


< 


• 


> 


| 


1 










< 


_H 




3 


2 


o 


o 


o o 


_l 


_J 3 


tA 


< 






a *- 






• 


HI 


H 


LLl 




o 




* 


o 


I— 




• 


UI 


i- a 


• 














o c 


C 


i- 


X 


w 


■ 


O 3 


• 


• 


a 


3 


3 


X 


h- 


< 


■ 3 


3 


o 


;< 


* ■ 


o 


X 


a c uj 


X 


X 


Z 


II 


+ 


+ 


+ 


U l- 


u s: 


3 


1 




in 


in 


in vC 


z 


p 






3 




X 






in 


in *o 


z 




3 h 


1 


o 


C 














3 


> 




_i 


h-» 1 






>- 


- X 


X 


X 


3 


3 


I X 


X 




1 


_ — i 


l— 


CM X 


u. 


u 


Q£ 


3 • 


Ip* 








o o 


• o 2 




< 


• 


t-H 


o 


o c 


3 


l- o 


o 


a 




uu 


u o 


o • 






o o 


3 


h- 3 


o < 


_l 


u. 


U CM 


J & 








>- o x t- u. 


O <n 




< 


II — 


X 




3 


U 3 


3 


3 


O 


>— 


-J 3 


3 CM 


II 




X X 


3 


U 3 


1 - 






1 


X h- 










z 


t- 




«: 


1 - 


l— 








U U. 


u 


U 


>- 


U- 


l. 


u 1 




>- 






ui x 



' M M > HI 

: 3 tr c h 

: 2 s x v 



O M h I- ( 

uj u_ 3 or . 

o a c. o. i 

< 3 



■ ui q: 

> 3 

s a 



in u z O 

UI — I 
U IMI Z 

< u. — 
0.0 3 : 

in 3 - 

a 

UI UI UJ l— 
> > > 
o o a 3 
Z Z £ O 



>- 0-0000 
2 3 >- >- > 

00 

1 o cm <r 

o >- u. u 

> —t O O ( 

1 Q£ Q£ ■ 



Hi a 

3 . 3 l 

I : 

a u ' 



t U. .JJ 
• > > 
I o o 



> c * 
O O c 
rz «j : 



J h- O 

» < 



c. 

h - 3 

r*i P ^ a 
u. 3 3 _l 
'OQ.au 
1 3 

UI UJ o 
UJ I- I- h- 
> — M 

3 3 3 0 
£220 



1 - 0-0 

2 3 I- »- »- < 

UO 3 CM 

| O CM <T h- 

-h h- u U. O 3 

■ -h o a — i- o. 

'I-hKCl h 



3 3 UI UI 

I > > 

nu.DC 
uj H- x x 



Uj UJ h- 
> > O - 

rj a a 3 

Y. X < jC 



octi oooooo 

sr IT O >- 3 O O 3 
OCOOOO-h-h-h 

xtw r> oonocn'rop 
inin:ninininminin 
ooooooooo 



O C C CJ O C O O O O O O <\J O O O C in ' 

**« 4 - in sl co cr c *-« tM m sr -h -h 3 rn <- ir. <n > 

H^HHHHiNjMfvjivcMCCOOC’OCC* 

'onor, « 5 r: .u x oc -t! .7 ? y O' ? c ?■ cr ; 

LA LA LA i A I A *A AiA i r\ if\ ir. » r\ » <a ia ia ia ir.i 



x 



o o o o c? o o c oooocjooc c 
f*- cc :?• c c\J c~* in n r*- co o c — i cm m 
OOO-M.-— — l-H-H-H — H H |\ C Cl S 
?O7'7:c'??r'?r f 'r?0'Oor 
in m o ifur in in m in in in ir. in in o o o 
ocooooooooooooooo 



m 15 r, 6 ) cs c *? x oc t cr ? ? ^ ? c ? cr j 

in in in in in m n in m in in in m cn in in in in in in 

ocoooooo oooooo oooooo 

’n{j'OH(\ifc<}'ir"3sx'a'OHt\j(n-j'in-OMiuroHnjr<-inof-xw'o--Mioj-ir. .r, ^TtncjniMr 

.fl£SNh-NsssssNX'jococcM'iiaou 3 cc 3 'C , cr ^ c O' a- c ? f o o n n ooccco-*^ — ■ -h 

jun in it. in in in in n it. in m it. in ’n in in mir, it, in in inm in in it m in in it. in o .c ■/: o •£ o o o .o >C o o n 

OOOOOOOOOCOOOOOOOOOOC OOOoOOOCOC ©O'OOOCCOOOOOOOOwwww 
ooooooooo o OOOOOOOCQOOOOOOCOOOCOOOOOOO ooco ooooooooo 



0 0 0 0*0000 
— i rsj r* «#■ m, r- x 
oooocooc 



) O vC iC J 



cc cr o hh cm o vj- 

-H -H rv 3 31 3 

>c " >C' >r >o 'O >c 
ooooooo 

OOOOOOO 





00o25 0610*0 WRITE PRT2 FRUM HEA02 AFTER ADVANCING L LINES- EGPD106 

00626 061130 miXB PRT2 FROM HEAD3 AFTER ADVANCING 2 LINES- EGP0106 

00627 061110 MOVE SPACES TO PRT2- EGP0106 

00628 061120 WRITE PRT2 AFTER ADVANCING l LINES- EGP0106 

00629 061 130 R1 L-Ht'ADED- EGP0106 






i 

i 

| 

i 



i 

i 



o o o o 

o o o o 
cl a. a. c. 
0(300 
UJ UJ LU UJ 



^ ^ ^ *£} *£} yQ ^ ^ ^ o <0 O <0 ^3 *£} >0 >0 

oooooocoooooooooo 



oooooooo ooooooooo 

a. a. a. a. a. a. a. a_a_a_a_a_a_a_a-a-a_ 

ooooooooooooooooo 

LSJ UJ UJ UJ UJ LU UJ UJUJUIUJUJUJUJUJUJUJ 



^ ^ <0 ^ ^ ij ^ ^ ^ ^ ^ ^ ^ >0 O 

ooooooooooooooooo 



ooooooooooooooooo 

o.a.Q.c.a.al.&.Q.a.o.a.Q.o.o.Q.Q. 

ooooooooooooooooo 

ujujujujujujujujujujujllujujUjujuj 



o o 

p„ a. 

o o 

UJ UJ 
> > 



<>0 *0 *0 *0 *£ *0 *0'£)'£) 

ooooooooo 



ooooooooo 

Q-Q-O.Q.Q.Q.Q.C 1 .Q- 

ooooooooo 

LU '.ij 1 1 1 1 1 | 1 1 1 111 1 1 1 1 1 1 111 

>>>>>>>>> 



o u 
7 Z 
< < 
> > 
c a 
< < 



— > rv 

h- h- 

z z 

5 « 

a a 
I I 
* * 



i 3: j: 
o C O • 
-J ac oc rvj 

LL U_ I 



> — — 

O o' «: — 

S * JO 



to l/l l/l 
• ID UJ UJ 
T77Z 
~ 



O o ^ M 
c 

Q. o o o 



[ c c 
* > > 
: o o 



X 

I 



O OC 
< LLi 
Q. h- 



o -• 

x o 



> 3 • • 

i/i in -o 

CM O O 
-< X X 



Q. 

at cc 

I 



□ CM *4 
Jl-ULIL 
* C Q 
■ -* zc tc 

LJ UJ UJ 
> > > 

c r. cj 

Fts 



a-KO 
oc u ac 
UJ u. 

: o o 

O. m 

O ec 

M- a 



oc oc 

UJ UJ 



cm m 

o o 



X X »- 
a: cC 
T. x a. uj 
a c h- 

Dt DCOlL 
LL U. h- < 



cc CC <t o£ 
o. a. a a 



o o 
z z 



oc ac 

UJ Ul 

h- h- 

IL UL 



cc ac 
c. a 
f I 
* * 
I 3 3 



> o ~ 

G o nc 
x < 3 



nc L? ? HL 
3 3 1C 3 



| X X 

u a a ■ 

-J o£ ac cm 

UL 0 - | 

a - 

k- 1 e. 

cn m | 
h Of 
U- £? o£ -J 

• oc-Q-o 

0 a 

LU UJ UJ O 
CUJHhh 

Uj Cl a. VC O 

X X 3 3 O 

1 

CM 



X z 
o — 

Z -J . 
UJ 

O O f 

< 

CL O ( 

z : 
c — . 



1/1 1/1 

UJ UJ 

z z 



O CL 
LU 



a t- 

O 3 • 

to m 

m O 
tl -4 X 
H 

-» k a. □ i 



> 

a 

x a 



-< ►- x 
e o. u- c 

X QC o x 



a o o 

►- »- < 

a. <r 

* h- 

LL a CC 

o Who. 

QC -I 

— < Q. -i UJ 

QC CC UJ Ul UJ LJ h- 

‘ ~ > > C ~ 

coax 
X X <” 3 



I ON' 



cM-Mati 



o o 
z z 
< < 
> > 
o o 
< < 



oe; x 

uj u o 

- »- h- z 

- UL UL . — 

I < < u 

z 

iM m < 

o o > 
< c • o 

UJ UJ *4- < 

X X »- 

cc CC 
x x a. UJ 
a c k 
ac oc o ul 



I 

a u. 



> > : 

= c c 



OC QC O C£ 
3 3X3 



oc cc 
a. cl 
I I 
z ^ 

• 3 3 
X 

I .E 2 , •, 

o a a • 

J (X QC (Nl 

LL LL | 

o — 

h- CL ■ 

i 

mi- hot 

a. nC DC j 

• o c. a. o 

G SX 

UJ UJ U c 
OUjhhh 
<> — — 

uj 0 x ac c 

T. X 3 3 c 

cn 



(/I to to 

• UJ UJ UJ 

X z z z 



Q. O O C 

z z : 

c *M . 

t- O O t 



a. h- ►— h- 



—A 



■ • a 

in so z 

^ t- LA 

e n o. »- 
x i cc o 



X X 

a a 

CL CC 



X o. 

a 

GC Q 



»- a c o a p 



0 CM <r 
- LL LL o C 
OC-tl-l 

-« oc a: , 



a in in it u 



J UJ UJ UJ 

> > > > o • 

^ a o a a c 

' 3l X X 



-j UJ LJ UJ 



- — > 

: oc a 
: 3 X 



C- C O C OCOOOCOOOOCOOOC.OO COOCOOOOOOCOOCOOC 

»/in*>n- -^r\:<Ti*i-in.Ai > '-ccC'Of~!f\jm*tir.Cn- ^cvr'', *4 inslsTT'O-jf^mj-in'CN 

— ( — — — OCOGOC*CCJC-<-<^^^-«^— CCOCOOOOO-f^-^^-'^w^ 

— i — < *\j nj n.t cv n: nj r\j «m m cm cm cm rv cj n; Pv' 



l; c a l ’j q c u c- h h -j h -j -j ,j - 

m 'M p.i n* pj cm cm «m cm cm cm cm rv cm n; c\! 
3 C! 0 'T'COO<£<> 1 <rjOO'aco 30 

OCOOOOO oooooooo oc 



r> . m « r« j. v 1 

OC OOOOO-,^^^ ^ 

f< 1 f<>f<irP. pnmr'r<" fT rr, P (fi (Ci 

ooooooooooooooooo 



o c o 
l-m m 
coo 

vC c c 
o o o 



o o c c o o 

*4 IT' C C- LC 7' 

O C V c c o 
4 4 4 4 4 C 
C 4 3 j; o o 

O O O O O o 



•4 <*■ 
'O c 
o o 



o-JNm 4 iriONa)a'OHCMm> 4 in>CN''JJU'O^Nm 4 ir. oNXU , o^fvm 4 iroNcotJ'o^ 
M-* 4 -o-< , 4 , « 4 -%t>t' 4 -'tinL’'ininininirininirOsO'OJ:- 0 'Oon»ooc , -f , *f , *^-^‘^-c ,,, *^*p-f-cccc 
0 0 < 0 < 9 C 300 4 000 ' 04 J)'C' 30 ' 0 ' 0 < 3 COO>CC<C>C 4 >P 4 : 0 <C 004404<000 
- ^ljlj^w'OOOCOOOOCOCO rjOOOOOOOOOOOCCOOOOO 

OOOOOOOOOOOOOOOOOCOOOOO ooooooooo^ - _ _ 



^ n p. -d p m -n p. p p - 

* 0 v 0 ’ 0 O' 0 'C' 0 ' 0 'C'C'O'C 1 'tJ'G-DO*O' 3 'J- , 'O'*J' 3 *O 

oocooooooooaccoooocococ? 

^ ^ ^ ^ ^ ^ m ^ « n 



^ MU 'W X/ Hi ^ Mrf '•m# X. x/ X- Xh «4/ Hi MX/ MX/ V HJ Sw 'w VJ W 

OOOOOOOOOOCCOOOOOOOOOCOOOOOO 
— OOCOOOCOOOOOCIOOOOOOO 




1j . 



?9 






I ! 

: 

I ! 



■ i 

; | 

■ 

; ! i 

j j 

! : i 



i 



f 

i 




o o 

o o o o o 

H H H H H „ 

o o o o o o 
x x x x x x 

O W OOOO wwwwwwwww v J U3 u vy U i_j ijj 

LU LU LU LLi LU LU UJUJLUXIUJUJUJLULULUUJUJIJJIJJIJJIJJIJJ UJWJUJUUUJi-ui-ULiJi-uiJJLLILLILULULULUUJ 
>>>>>>>>>>>>>>>> >>>>>>>>>>>>>>>>> 



>>>>>> 



iG <0^0<0>0^<0^<00^<0<0<C<0 O O '0<D<D<DO'D<0<D<0'D<0'D>OJ5 

O OOOOOOOOOOOOOOOOO OOOO OOOOOOOOOO o o o oooooooooooooo 

I— I|— I|— I|— l>— <1 — I|— I|— I|— I,— |I— I— ^ ^ ^ ^ — ■ — ■ — ■ — ■ — ■ — ■ — ■ — ■ ~ - 

o OOOOOOOOOOOOOOOOO OOOOOOOOOOOOOOOOO OOoO 

“ - Q.Q.Q.Q. Q.Q.Q.Q.Q.Q.Q.Q.Q.Q.Q.G.Q. 

OOOOOOOOOOOOOOOOO 

1,1 U LU UJ LLI Hi Hi LLI Hi LU LLI LLI LLI LLI LU LU 1 -’ 



OOOOOOOOOOOOOOOOO 
XXXXXXXXXXXXXXXO. X 

OOOOOOOOOOOOOOOOO 

IU 111 III III III III 1 1 1 lit III m lit lit lit iii iii iii iii 



«w»woOOOCOOOOOOO 
Q-Q-O-^l-D-D-Q-D-D-Q-Q-Q-Q-Q. 

oooooooooooooo 

LULULULULULULUtULUXLUX'LUUJ 

>>>>>>>>>>>>>:> 



a ■ o 

— cc 

LU LU 



Cf o ( 
/? r : 



in in 

l U LJ 

Z Z 



u o 
z z 
•■1 < 
> > 



z z 
cc cc 

CL X 

j I 
X. * 
I 3 3 



) o c • 
* oc cc cm 

X LL i 



LTL LTL I 

I- x cC 

CC CC —1 

x x o 



>r -*?■ «r o 

o o o o o o 

o o o o o o 



in in i/) 

• XI XI UJ 
" Z Z z 



■ o o 
2- Z 
< <r 

> > > 

■ Q Q 
J < < 



IU < < < < 

> ; 

O CM m 

r c c q 

» < < < • ' 

• LU Xt LU o * 

: • • o r x x *~ 

I in O Z cc i 

-•-•XOZZrx* 
‘ T Q 1 h R C 3 » 

• xraoouQcutCi 

LL! X X X X > 

. O C X o 

: » — i— I— < in 

0. O O O LU ' 

: CM Nj- l t- l- u I 

■ U- LL a CC CC CC <1 ( 

OOoxxxxcl! 

< CL cc m 



in in 

LU UJ 

z z 



o o 
z z 
< < 
> > 
n a 
< < 



cc cC 
cl a. 

I I 



I 3: =: 

oca • 

J LU CL N 
LL X | 



O O | 
mi- h a 

X CC Of _l 
• C Q. Q. O 



! O O a C a' a o o 

:S5TX<s:3-C5: 



— < : 

<-■ lu : 
5 x : 



aoooooccccococ goo 
— 1 cm cr ^ lt vf sr ? c. — cm m o u*> ox 
CCCOCOCOC-* — — 

•.n ir m tn in n o in in o m in in <n in in ;n 
o o o o o o 00000 0 0 00*00 

OOOOCOCOOOOCCCOOO 



o o 

< 

a o 



o o 
r z z 

JUu 
: z z 

i < < 
* > > 

3 a a 

i < < 



o cc ( 

< x i 
CL X I 
X l 
UJ < • 
> 

O -I c 
X O : 



< < < # o 



I Ci C I 

• X X t 



> CD O 
. *- < 
a x f 



CL l ' X X X X 



► > o — * 

) C O x : 
x <r 3 : 



: X a i. 

I a * 

: cc D i 



~ > - 

x n t 



in in 

LJ X 

z z 



o o 
z z 



«J < 
> > 
a a 
< < 



X X 
< < 



o z z 

Z M _ 

< -a: oc 

a. x 

l I 

I 3 3 



in in in 

• LU XI X 

X z z z 

D — *- — 

Z -J -J -J 

X 

O O -I CM 

< 

x o O O 

^ z z z 

h u o u in 

z z z 

< < < 

CO > > > — 

1-000 _ J 

ld < < < 

X — I 

O cc cc ci 

<T X X X O 

x x x x z 

x x x — 

Ul < < < o 



<f < < • o 
x x x co < 
X X X x 



I y. : : 
UDH • 

J CC Cl CM 

X X I 

c -■ 
x x 
X X | 
m x x cc 
x cc cc -J 
« o x x o 



x o o x x 



x r 
o 
o <r 



3 C 

■ X C - 



CC cc 
s: 2. x x 
O o x 
cc JT, o x 

x x x < 

in 



: cc cc < cc 

. X X X X 



X UJ CD «M X 

cc ac i 

I 

c X I 



[>*-*- 

J O X cx. O 
■ >; 3 3 o 



j x x 
« > > 

i n r* 

: ^ r 



o <— 

o a: 



o X 

LLJ X X XI 

X X X X Q UJ 

— « > < > 

cc a: o a; '-u o 

~S T S' 3 T t 



C O O o O O O Cr L5 Z O O C n O O O 
-j cv -*n >x o o x ■* c* c «-• cm x o n o x 

COOOCOO'JG--— — 

O o o c o o o o o o o c *e o o o o 

ooooooooooooooo oo 

COCOOOOOOOOOOOOOO 



o r/ 

CC OOCOCOC-COCOC 
Cw m o iTi o x ?T- c C ^ cm c 3 <r 

r o c c cr o o cv o — -j _ 

r— — XX*— r— *^X X 

oooooo oooooooo 
oooooooooooooo 



r>,x^-nor-ou'C:--x-r^^Lnox _ 

cnt":»cn^ , J) , .ro ocrcrc*a’TC*cC‘COC'COooo 

“ " * *0000 0 0000 50000 XXXXXXXX 
o n ri ^ « _ 



c ir O -j m n in o 1,4 x 'J 1 l; -j ^ in o mc v u 

CCCOOCOOOOOC — — -I-- — — — 



-j'lTOMJU'c-cMr'tirjx'n 



W V -1 if W 'U W — 

Z I X - ~Z x ~ 1 - ' - - W w w V w w w ■ I. ~ — — — — — CM CM c\l CM cm CM CM *M CM CM rn r»* rr» ^ S*' f**. C" rr- r* 

Si»oOH,oooo-jOooooooooxxxxxxxx*--xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
2 Xn' 222 S ;2 2 £HS 2 0 22 22 00 2 £ 0ooo00000c0co ^oooooooococoocooocco 
OCOOOOOOOOOOOCCOOOOOOOOOOOOOOOOOOOCOOOOOOOOOCOOOCOOOOOOOO 



. . > m X rr 
. X X X X I 





ooooooooooooooooo 
o o o ooooooooooooooooo 

X X Cl XO.XXO.XXXXXXQ.XXXXX 

CP CD CD CP CD o O CP O CD CP t P CP tD •* C5 CD CP • P CD 
LULUlDLULiJLlJlDLUlDUJUJUJlUUlLllDL'J 
>>>>>>>>>>>>>>>>> 



%o so >0 
coo 



X *u __ 

> > > 



<^^>0^>0*00'0<0i0<c<0>00>0^<0t0<0'0*00i0'£^)'c i £'0^ , £ < c'0\0^<0 

ooooooooooooooooooocooooooooooooooo 

OOOOOOOCOOOOOOOOOOCOOOOOOOOOOOOOOOO 

q.xq.xxxg.q.o.xxxq.xxxxxxxxxxxq.xxq.xxo.xo.o .0 

o o e O U U O C O U u u u u o o o o o o ^ o u o O o U C3 o U y o u o 

XXXXXXXXXXXXXXXXXUJXtiJXXXXXXUtXXXXXXXIU 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 



< 

w 



to oO 
X ’JJ 

z z 



l/> CO 
UJ 'UJ 

z z 



CO uo CO 

■ LL HI JJ 

: z z z 



CO CO 
UJ UJ 

z z 



u u 
z z 
< < 
> > 
o a 
< < 



X cc 

x a. 
i I 

X X 



■ o o i 
z z ; 
< < « 

' > > : 

■ o G : 
X < • 



CD cc : 
< Ul L 
x t- ► 



3 

O ► 



X U. X ~ 



Q -J f\J f*"l « 

z o o c 

< < < • < 

I UJ O' 1 



o o 
z z 
< < 
> > 
o n 
< < 

or. x 



z z 

X X 

a a 
I l 
X X 



LdUO 

z z z 

c - - — 
H- u u o 
z z z 
o < < < 

-X > > > 
I- O O G 

o <r < < 

UJ 

o CC X * 



J <s < < 



o 

z 

u 

z 

< 



O -X rsi rp. 

z n o o • > 

< < < o o 



PI 


3 : 




O ^ • 


• 


a 




X 


X 


X t- 


, 


3 


-K 




O T • • 


— 




X X 


X K 








co in 


N 0 


z 








2 C CC 


X 








1/5 IT O 


z 


0 






X X 


z 


s; 






**4 


h- 


cr 


£ 


X 


X X X 


1 




y 










2 . 


X 


x x x 


CD 


a 


• 


00 c. 


Ct 


e. 


t- 


O 


G 


3 t- 


0 0 


a 


• 


O' 0 0 


X 


1 - a 


O 


0 t- 


a. 


oc fs; 


It -< X 




a: 


0 


C£ 


0 £ 


oc a x 


— j 


or 


oC 


CNJ 


II — X X X 


0 


X 


X 


x a x 


X 


X 




t- 






X 


X 


X 


ILh< 




X 


X 


1 


t— 




X 


X 


X 


x 1 - < 








i-acc 


0 


0 








a 








»- X 0 O 


0 0 












C. 


■« oc 1 - 


t- 


t- 


< 






CO 


t- 






a 


IO£hh 


1 - 


< 0 


0 


0 co 0 


co 


co 


1 


CO 






Q. 


O' 


O' 


O' X O' 




O' 


O' 


1 


l/? 




a. 






1 -t X 1 -t 


»- 


>- 


Q£ 


1 3 a 






t- 


t- 


t- 0 t- 


m 


>- 


t- ct 


1 a n. 






1 - 


t- 


1 - Jh 


cc 


ct 


U 


■JO r- u. 


X 




O 




QC 


QC < OC 


X 


O' 


OC 


— J 


O' h- X x 




O 


QC 


X 


cc < x 


a 


D. 


U 


• -x 0 


n 00 


t- 


X 


CL 


a a a. 


• c 


X 


X 


G 


• — 00 


0 ' 


i- 


X 


X 


xxx 



I s: : 

o a i 



— • CL 

oc x i 
i : 
Cj x ( 
uj — : 

T 



i C C OC s 
• r. < x ' 



— > 

X n 
•x T. 



•x < 
IV X 

* T 



> »- 

r- x X : 



oc ur lj uj -jj i 

i > > > : 

cilTDc: 
u — z 3 : r * 
T 
I 

x? 

O 



; o x 
- -x J 



U! UJ □ .J c. 



* co co 

* co ^ 

: 3 a 

> CO h- 

1 1 : 

: -j -j 1 

* flC CD ! 

* t— t— l 

r 

: o t- 

h- UJ . 
I o t 



0 : 

h- 

1 c 



I I • 

K» CO h» id m Ch 



t- a 
3 x c 

CO t 

I O 



CO CO 
ffi t- 
3 O 

CO h- 

I I 

-J -J 

tc to 

h- t- 

I 



: z o 

• ft u 
o. t- 

1 l 
* m 

3 h- 



a: C 



J CM LU W h h 



3 CO 

a co co 
O I 3 

(M CO 

o - I 
x _i 
|| Q. (C 
X t- 

t- 

3 : o c 



■ O 



I 



, 

r ac a* tc c uf i 
r x 3 r< r* 3 * 



> — . 

1 O a; : 

y: 3r : 



- h < a: cj 



C UJ - O CL 

U 1 It K X h c: 

> cc *- > | 

; C UJ u: O Z X 

:i a. ;« r — **« 



ac < rsj cvj 

: a. a. - — 

: 1/1 h h 3 M 

: US CD CL 

. h u h a; u; lu 

: t-> > 1 > > 

j <z o z x o u 

. ^ S' « M v 5 : 

T 



N- 

■O sO sO 

o o c 



C 0 0 C 0 C 0 CCC.CC 0 G 030 
x r if. os(r?o^fvn^tnos 

000 0 00003 — 1 — 1 — i— ■ — — 

wflcosTT'fiTTforrotixnx 
000000000 c 00 o c o c o 



OOOOOOOOC COOOOC.OOCCv'JOOGOOOOOC cooooc 
ru ^ 1 / ^ 1 ,*. s a c h a r* c l*. o ^ °o 

cr r, 'OT7-c , ''Tcrroc'<? > c‘0 3‘0'00 , ~oo / r'00ooooooocooo 
>0 >0 <C «c o>£iCOO'OvOO or*-r-r^N.r-N-r-r-r-r^r-r>-.r^r-r*-r*«-r^r*- 
OOOOOCOOOOOOOOOOOOCOOOOOOOOOOOOl — — 



O O c o 



rT 'C' - fVf r 'j , ino^ roo'tjMrvmij'Lpiu 
«■. us irm 

* * * * * * ~»r— 



rj "o vj ir <r ». fj f-4 r.< m (?>. o r- co 7 * o — » <\i r in j 

>j ^ >1 •« «• -- if* us us ir» m ./% ir ■oc*0'S.cr'CO%co K -r»^r-r^r-r*T-r-^'jt.*.vL_ _ _ __ „ _ _ 

, , ;*»r**r*-r**p**f**p*>>-p*“p**p*-f^>r*-r*-p»-p*-p»-p*-p*-r*«p*>r*-r*«h-r*-r*-r*-r*-r*-^r*-r*- r*-r*- r*-r*-r-» 

OOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOOOCGOOOOOOOO 

0000000000000000000000000000000000000000" — — riri— 



■ oao - r>.;o. j’^oMJCoxfjfn.tin 
■NNTXtCS^'C'O'SXVC'O'O'trJO' 

JOOCOOOOOOOOO 
>000000000000 




* 1 
-LjL. 



4 



0C796 070190 PCKFOPM GET-TBL-TUTS THRU E XI T-GET-TBL-TOTS . VEGP0I06 

00797 070200 WRITE PRT3 FROM WK-PKINT3 AFTER ADVANCING 3 LINES. VEGP0IO6 

00798 070210 MOVE SPACFS TO PR f 3— TC-CLR. - VEGPO 106 

00799 071010 CK~M IN— TOT 13. VEGP0I06 




-t 

0 

t- 

Z 

X 

1 



t u 
-J z 
x <r 

h- > 
I © 
h- < 
LJ 

0 x 

1 UJ 



LU • 

X X 

I 

> x Z U 

r - i 

! I- X C 

CL h» 
• • 00 I I 

) h- 00 h- if X 

>3X031- 

w di- x 

i I w l i; a. 

^ I JO 
H J 3 KO 

»- O l-UL K 



I U 
_l z 
co < 
*- > 
i a 
»- < 



_j 

u 
h 5 o 



3 h- 

ac 2 
X — 



► • on 1 

- 00 I- ^ 
: x o 3 



on 



3 X 



O UJ n}- 

t-OhU • I o 

a < "J - h- 

pH 7 . X C pH 

r<\ x i/i u k n 

D UJ 

LU U. K UJ 
> X - > 

OuiO 
TUX 

r 
i 



x 

I 



X < 
I- > 

I o 

h- < 



X < 

LU • 

x x 
3 i- -J 
x 2 u 
X — I 

i- x o 

X h- 



z 

r 



l e 

t- < 



X z u 
X - I 
»- X o 



I < 

h- ■ 
LU 
i? e 



© 

* <c 



0 : 

1 l 



x x 
> -j 
: z u 



x 

I*' 



O X 
I LU 



O X 



) Z U. 3 



— sr x 
^ x 
a uj 

LU U, h 

> X — 

c u x 

5 * X 3 



! O O O o 
! Tl <C h- 
>3000 



O C ( 

X CT ( 

O O .■ 



oooocoooc 



o C 

x r 

o c 



1 




• • 00 


1 


1 




• 


• on | | 




1 - 


• 


on | 


1 


k- • on 


| 


1 






x 




Ohlflh 


if 


X 




3 h- 


iflhlCcr, 


C 3 


on 


i- 


X 


O 3 W h 


if 


X 




3 






o 3 co n 


3 h- 




'!) 3 


in ^ h 


o on 


X 


O 3 


h_ 


O/.JJO 


3 


1 - 




O 


X 




on 3 t- 




X 




on 


3 h- X 




l 


3 


1 - 


X 


1 3 h- 




X 






X 




c l on | 


x x 




o | 


on | x x 


O h* 


on 


1 21 


X 


o x on i 


X 


X 




O 






in | _j 


3 






s 0 


1 -i c: 




^4 


1 


_l 3 




— | -J 


a 








3 




(1 — i J iU X 


3 




II 


_i a x o 


II 


1 - 


_j 


X X 


3 


II h J 1 D 


X 


a 




II 


h- 




h O h 


tu 


t- 




1 - 


I h U. h 




X 


X 


1 - X 


1 - 


x a h- 


U. 


1 - 










hUh | 








1 - X 


K* 1 


1 - 


X 


h- 


1 




1 - X 1 - \ 








1 - 


on 




3 X h- 




on 




3 X 


i- on 


3 






1 - 


on 


3 K 




on 




3 


UJ 




on a lu 


O LU 




on 


O LU h- LU 


on □ 


3 


LU X 


LU 


on n o lu 


Ch 


LU 




on 


u 


* 


1 0 hOh 


u 


a 


1 □ h(J h U • 


1 


H* 


b— 


3 H- 


U >» 


1 h- 1 - o 




u 


• 


1 


< in in h- 


X 


< 


■£ >0 h 


X < r- 


r» 






X 


< X 


CO 


X 


< 


O' 


O' 


X 




— -h X 


X 


X 






x a x -- 








XX 


a ~< 


pH pH X 


X 


X 


pH 


pH 


on K 


k o ir» x 




on 


k-> 


J- c 


>o x on t— 


K 


c 


h- 


X 


on h- 


H C X CL 




on 


1 - 


H 




OX 3 UJ 




c 


X 


O LU o 


X 






Q LU 


n 


X 3 


UJ 




o x 


0 J 


K 


X uj uj X 




JU 


hur. u 


UJlLhUJI- 


X 


UJ 


UJ 


LL h* 


U H* 


X UJ UJ U. 




UJ 


H- 


X 


> 




> > X 


PH 


> 


• 1 


> 


> x — :> i 




> 


> 


X 


> i 


> > X 


PH 


> 


1 




Q 




u_ o o JJ 


a' 


3 


23 


U. 3 □ .U X 3 Z 


X O 


© 


LU X 


3 z 


U. O C x 


X 


© 


z u. 


X 




-SXA 


3 


X 


■ph 


— X 


X X 3 X ►* 




X 


X 


x ;3 


X “1 


— XXX 




X 








X 








X 




' X 










s 














X 








if 




■if 










if 








if 






u> 








u 




o 










u 








l_> 




a 


o o o o o 


O 


c 


c 


o © 


O O 3 U 3 


o o 


3 


O.C 


o o 


o o o © 


o 


o o 


C 


i 


IT. 




© 


—4 




CM PO 


V* I V h CO 


O' 


o 




CM fn 


>?■ in 


iOM.tr 


c 


IPH 


IP -4 


CM 








X 1 


<N 


c 


O c 


O C 3 O O 


o 




pH 








CM 


CM C 


c 












CM X CM 


CM (V CM CM CM 


CM 


XI 


P\J 


cm no 


no cm 


no no fvj nsj 


CM 


<N X 


X 


’ T** 




f**> n*» r** f*“ 


N. 


N. 


r* 


r- N" 


P*» P» P"~ 




r» 


r- 


p» r» 


r» r» 


r** p** r- 


r- 




N. 


r» 


• O O O o o o 


o o 


oooooooo 


o o 


o 


o o 


O O 


O o O c 


o 


o o o 


1 CM 


n ^ it >c r- 


no 


O' 


o 


— ' CM 


m sj- in o h“ 


X 


O' 


o 


— 1 CM 


X sj" 


x. o r- x 


c* 


(_> 




CM 






_< _4 ^4 






M rv| 


x 1 cm X' CM c\ 


X 1 


f'! 


X 


pn pp> 


pn m 


,«n *n m ^ 


X 




>?■ 


4 f 


oo a; 


x oo ao co 


oo 


no 


Q 3 


CO X 


ro x co x x 


X 


X 


X 


X X 


X X 


X X X X 


X 


X 


X 


X 


I o o 


s o o o o 


o 


0 0 3 


o O o o o 


o 


o 


o 


o o 


c o 


3 O O C 


o 


0 3 0 


I o 


c 


o o o o 


o 


o 


O 


o o 


O o o o o 


o o 


c 


o o 


o o 


C O O O 


o 


o O o 



PO X 



I * O- 



X ffl t- LL 
X (- | 

h- O 
COlilH 
t-l-oi- 
X 

— r x 

C ,C- X 

O LU 
UJ u.- u. *“ 
> > X — 
3 3 UJ X 
T-\T X 3 



O X 



o* I 

O' -) 
O' < 
O' X 
O' | t 
O' > . 
• < . 
00 . 



on uni 

LU LU 

u x cm ; 

< • i u. * 

x -> b- c : 

on < x x 
x a : 

iu | on lu ► 

>3 > 

.3 UJ U. 3 C 
X Z —IX t 







00353 073110 GFrT-TtiL-VDTS. VEGP0106 

00854 073 1 ?0 MOVE 1 TO TENX . VEGP0106 

00855 073130 LOQP-RY-10. VEGP010;* 

00856 0731 40 IF TENX 1C MOVE OVERALL TO CCL-GRNO, VEGP0106 







i 



^ ^ ^3 

o o o o o 

H H H H 

ooooo 
a a o. a. o. 
ooooo 
111 111 UJ 111 til 
> > > > > 



>0 <C<C<C<C<C 
CO o o o o 



»fl sO »D <0 <0 »0 'O 

o o o o o o o 



oooooooooooo 



'O nC ^ ^ 

o o o o o o o 



oooooooo 

iiaa.a.a.a.a(i 

oooooooo 

III III III 111 III 111 III LU 

>>>>>>>> 



ooooo ooo 
a.a.a.a.aa.a.A. 

oooooooo 

Ul IL Ul Ul Ul UJ UJ 'JJ 
>>>>>>>> 



Oooooooo 

0-o.cv.ci.CLCLCLa. 

oooooooo 

Uj UJ UJ UJ UJ UJ UJ UJ 
>>>>>>>> 



OOOOOOOO 
da. ddddd d 
OOOOOOOO 

^ti m in in u i in ii ) fi' 

>>>>>>>> 



NO 

o 

o 

CL 

o 

UJ 

> 



















1/1 






VI 






C/l 






VI 






VI 




VI 






V) 






00 


00 






















UJ 






UJ 






UJ 






UJ 






UJ 




UJ 






Ul 






UJ 


LU 


















« 




z 




• 


z 






z 






z 






z 




z 






Z 






z 


z 


















m 








CD 
























































ID 




—J 




CD 








-J 






-J 










-J 






_j 






ml 


-J 


















o 




c 




O 








CM 






















r 4 


( 




M 


m 


i 




• 












o 








o 










I 


1 




















O' 








t 




«-» 






I 






_i 




o 




_i 


o 






o 




1 


o 






o 




3 






o 


CM 




o 


O 






X 












o 




z 




o 


z 




1 


z 


1 




Z 






Z • 




z • 


• 




z 


1 


• 


z • 


Z 


j 


1 


z 












u 




|M 




u 


N» 1 






H^ 




I 


M 






H- 1 • 




H- O' 


CD 




k— 


O CD 


H-* k- 


HX 






UJ 












1 




o 




1 


o 






o 






o 






O O' 




O rvj 


CD 




o 




-J 


O CL 


o 


! j 




k- 












C/1 




z 




tr 


z 






z 






z 






Z CM 




Z 1 


1 


• 


z 


-1 




Z oc 


z 






















< 






< 






< 






c 






< 1 




< o 


O 


CD 


<T 


3 a < 1 


< 








• 










o 




> 




C 


> 






> 






> O' 




> o 


CM 


> H 


fD 


ml 


> 


u 


1 


> •- 


> 






k- 


X 










h- 




3 




k- 


o 






a 






3 CM 




Q »-« 


-J o -J 


ml 


3 


a 


l 


k- 


3 < 








O 


z 














< 






< 






< 


O' 




< 


1 




< jc<o 


a 


O 


<x 


oo u 


< k- 


< 






1— 


UJ 




























fM 






c 


CM 


C U 


u 


u 


1 








VI 








1 


\— 










>- 




O’ 




k- 


OC 






VC 


1 




OC 


H 


ml 


QC U 


1 


QC 1 


l 


k- 


oC 


O 3 oc 


QC 






_J 












oc 




UJ 




ac 


X 






UJ 


o 




UJ 


_J 


C UJ 1 


k- 


UJ C/l 


C/l 


O 


Ul 


k- 


k- 


ui a 


Ul 






1 c 


3 








UJ 


< 




k- 




o 


t- 






k- 






u 


3 


o 


k— C/l 


u 


K 






k— 






t— »- 


H 






o 


k~ 








k- 


cc 


t 


u. 




CL 


u. 


• 




u. 


-J 




u 


U 


( 


u. 




u a 


a 


a 


u 






u 


u 






• 










< 


CD O < 




Ul 


< 


O' • 




< 


O CD 


< 


1 


k- 


< o 


3 


< »- 


i- 


H* 


< 


> 




< - 


< 






l to o 


H 








3 




z 






QC 




CM Pr 






o 


CD 




C/l 


O 


k- 


k- 










Ul 




»- 








1 k - h- 








* 


J 


-J 


I- 


k- 


# 




k- 


1 ^ 


« 


k- 


1 


1 


• t- 




k- 




k- • 






k- 


•X 




I- OC 


i- 






o 


o 






1— 


H 




cl a 


f- 


mi 


a 


O | 




o. 


VI 


O CM CL 


3 


O CL - 




a u 






Q. 


LL 




CL o 


a. 






k- — 


o 






. CL 


< 


Uj CC 


a: 


Q. C 


cc 


O 


-J 


a: 


O' 


-J OC 


k- 


k- 


OC > 




OC mi 






cC 


3 




a: Q- 


QC 






i | m 


< 






0 C 


*- 


k— 




l 


OC 


CL 


i 


jr«o 


1 


a 


ml □ 1 






( UJ 




1 






1 






1 UJ 


1 






-X m 






k- 


1 


to 


< 


C/l 


k- 


1 


k- 


k- 


3 JU 


k- 


k- 


c u *- 


r> 




t- ^ 




h- Ul 






l- 


UJ 




k- CJ 


k- 






a 3 






H-t 


k- 




k- 




< 


k- z 


< 


u a 


1 


< 




u 


1 < 


a 




< Uj 




< ♦- 






< 


»- 




< 


< 






u- to 






X 


< 




WOk* 


< 


o 


k- 


1 U k- 


k- 




i 


k- U 


-j 




t- o 




1- < 






k- 


< 




1- X 


k- 






1 1 


oo 




UJ 


k- 


I- 




1- VI 


t- 


u 


VI 


VI 1 


C_) 


VI 


3 V) 


(_) VI 






00 




VI u 






00 


O 




VI o 


VO 




• 


b- -1 


m 


o 




00 




z 






00 






VI 






Ul 




o 




o 






















H 


UJ CD 


3 


H 






UJ O 


* 


x 




z 


z 


3 


C 


X 


k— 


a a z 


z 




X Z 




X -1 






X 


-1 




s: o 


X 






O 1- 


c/l 


1 




O k- 


H CD 


o 


O 


o 


o 


k- a k- 


o 


C- 


k- k- o 






O H- 




O CL 






3 


a 




o z 


o 




X 


1 — 


1 


>■ vi 


H- < 


o oo 


oc 


k- 




a: 


k- 




2L 


UJ 




OC 


c/l 




q; c/l 




ar 3 






X 


3 




OC Ul 


CC 




LU 


k- 


_j 


CD 1- 




O 


z m 


L. 




k- 


V. 






U. 


u 




LL 


OO 




u_ OO 




u o 






LL 


3 > U 


X 






1 HI k- 


a 


1 


o 


00 


in 




<c 




VI 


< 




k- VI VI 




o 


VI 










>- 




00 


U 






3 










X u 


*- 


CL k- 


UJ 


1 


X o o 


UJ 


S£ 


o 


3 uj O 


O 


< 


uj Z C 


.X 


U 


O X 


X O 


LU 


-J 


O 




3 O 


o 


• • 




UJ 1 




o 


1 


o O 


00 


c 


k- 


LI 


UJ 


*- 


dULJ 


t- 




o 


k- 




-J 


(- 


3 »- 


l_> 


1 


1- 




1 


1- 








ml 


o 


3 


ml 


• < 


_i 


< 


O CL 


< CL 


a: 


Z < OC 


X 




< 


1 CC 




1 


<X 


1 


a 


< 


Q. 


a. 




CL 


oc 


oc o h* (\j m 


»n^ o r* co O' h -i 





) - - in • 



o > o uj 
o a 3 o 
y* < o | 



t/j > > 

l 

X 71 5l 



>>*->> 

: rj j; a a 



UJ UJ 

k—UIUUjk— 
->>>!- 
a’ : a a (y 
i’ z r e: s 



a. *: a 
- vi o < 

Xl 

UJ UJ li H i 
>>>-.: 
O 3 3 cC ( 

x x r s ; 



. > ^ 

) c? <y. 
: s: :/ 



> > : 

o 3 : 
x x : 



> 

X c 
5 x 



> «~ 
O X 
r 3 



> >-< 
O X 
X 3 



ococccococococoiocacaroc 

i n 

UlUllUllllLlLJlLILUUJ U UJ UJ k- 

C303O3033300UJ 

J^JJJJJJJJJJ<^ 

UUUUUUUUUUUU | 



1^ M Jfl I 1 *' ^ 

i — i — r~- i — r- 

ooooo 



coo 

h* CM 

o o- a 
•J .$• -S’ 
r** r** p- 
o o c 



sj- iD >0 

ooo 

->$■ »?■ "S’ 

r- r- r- 
o c* o 



oooocooocoooooooocoooooooo^cMf^^ir.cr'-x- 

NC'?C^r\jrn«J-ir' >f IT C S cn 7 1 O' S' S' O' O' O' S' O' 



■ c ^ onrgm ^ it or-arjO'O^CMm — CNjr^' vj- cd sC 
OGO^^^^^^^^^^CMrvCNJCMOOOOOOCOOOOCOCCOO 
•j- *t *£■ ~r ir n ir> in <r\ ‘.r ‘.n \r. ^ <j\ uy lt. 'S' 'S' \r\ \r\ 

r»r'»r»r-r'-r»r»r»r»r»r»r»r'-r»r-r»r»r»r»r-h-r*>r-r»r»r'-r-r-r-r-i'~l'~i'-i'‘- 

OOoOOOOOOOOCOOOOOOOCOOOOOCOOOOOOOO 



• j ./■ y y j’ y 1 l.' y j' y 

:oooococcoo 



JOhNC 

O' o o c ^ 

O ^ -I » 

•«n cp lo it. tr. 

r- r- r- r>» r- 

ooooo 



r-»U'o*MCMrn>fmJi^-coCT'0--c\jr'^-in'0^‘COO'0^fMff. «Tin>ON>coo'0^-rMf^'^-inor-200'0^fvjf<'»rtnor^ 
ir^iri*oO'0^jx)0'0 0'C%cr“f s ’P^r-r^r»r^r-p^b-ar)x>'»cccoco»'t)cocoo'0 o O' T O' o O' 3'O'COCOOCCO 
»»rmacoiiffloca:xxxacaa3co®aj«*cD»«oxeai®c:-oxa3n®a30si5X'»flC'Dac‘0'C'CJC s '73'o 
00000000000000 0 000000000000000000000000000000000000 
OOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOO 




-'S 

XiJ 






O 

o 



ur a. i 3 a. 
.< < on < a on 
on on <— i on a: — 

;r> o a. a o a 



i l i i i 

a.&a.e.a.&a.&a.ia.iQ.SAZiift.lAzailfi.z 

(/5onononononononononon<on<ion<on^ion<on<on<on< 
I- — I- — — — ~ — — ‘-' — on — un — on— on— on.— un — un-on 
QQQQQQQQQQQOQO,OOQOQOf l QOQ!OQO 



ft- X 0.|X 0. lift. X ft. 

to < on ,< on <lon < on) 
— on —ion — on — on •— > 

a a q,o o a a o ot 



3 Cl 

O on 

QC *- 

o o 



I 



CL CL CL 
XXX 

o o o 

o o o 



a. ft. g. i a. a. 
x x «/i;x on 
o o m 
o o o;o o 



4t_)00uoooou«v 

— x xxxxtnxxxx 



Lli 



< — CM O 


o 


o — n 


C 


x 




4 cm in x 


o 


X 


— a* *0 a* 


>0 


cm vO o* x 


sO 


o 


X o 


X 


H O 


4- 


r- 


— 


4* 




4- o* x 


X CNJ 


4* 


4* 


cr* 


no 


o 


no 


O 


X 


X 


n 


4* 


— 


z >0 CC o 


f\J 


N*>D® 


O 


— 


X 


4 so p- a* 


O 


— 


fO ^ ^3 S 


0* 


— pm x n 


vO 


X 


a* — 


in: x n 


43 


r- 


0* 


o 


no 


X 4* X 


r- a* 


— 


X 


4- 


X 


o 


no 


4* 


n 


h- 


3 




X 


cm cm x 


m 


XXX 


4 


4 


4 


4444 


o 


o 


o o o o 

> > i i 


o 


7 1 T 4 


Y 


1 


— r\j 

i • 


0.) 


<M CM 


ni 


no 


rvj 


X 


X 


x m x 

i i i 


X X 


4- 


4* 


4* 


4* 




o 


O 


c 


o 


o 


- 


— 


Z x x x 


m 


fnr® 


m 


x 


x 


x x x m 


4 


4 4 4 4 4 


4 4 4 4 4 


<■ 


1 


i i 

<■ 


1 

4“ 


4- 4- 


4* 


4“ 


4' 


l 

4- 


4* 


i i i 
4- 4- 4* 


4’ 4* 


4* 


4* 


4* 


4’ IT 


1 

n 


n 


1 

n 


1 

n 


1 

n 


n 


n 


(T II ll ll 


ii 


ii M ii 


ii 


ii 


u 


ll ll It M 


II 


11 


ii i« ii n 


n 


ii ii ii ii 


’ll 


II 


ii ii 


II 


ll tl 


II 


II 


ll 


ll 


It 


II II II 


II II 


II 


II 


II 


II 


II 


It 


ll 


n 


;i 


ii 


n 


ii 


i - r X X 


jp 


X X X X X X 


X X x X X 


xxxxxxxxxxx 


XXX 


X 


X X 


T 


X 


X 


X 


X 


XXX 


XXX 


X X 


X 


X 


'<£. 


X X 




X 


X 


X 


zzzzzzzz 


z 


z 


Z22^ZZ 


z 


z z z z 




z z z z 


z 


z 


z z 


z z z z 


z 


Z 


z 


z 


z z z 


z z 


Z 


z 


z 


z z 


z 


z 


z 


z 


z 


z 


jp 


— 3 C Q 


c 


0 3 0 


o 


C O O 3 Q 3 


3 


o 


3 0 0 0 


b 


Q 3 O O 


o 


3 


r> o c 


3 3 


3 


3 


a 


a 


a 


3 3 3 


o Q 


o 


o 


3 


3 


o 


3 




n 


o 




o 


d 



< 



a 

Cm 




o o sc 4 r- 

o o o -- — 

o o c c o 



< o o >c 

— — CNJ (M PM 

O O O O C 



0*0 u. o 

PM CM PM 3 

o c o o 



o o o 
o o o 
o o o 



o o 

o o 

o o 



o o 

o o 

o o 



e o 

o e 
o o 



c o 

o o 

o o 



O o *0 o 
o o e o 
o o o o 



co o o 4 *o o uj 

— — pm pm pm pm pm 

o o o o o o o 



on 

o 



— pm 

C O CM fM 
UJ II >1 II II II 
i/jjq—cd — — 
< 0-1000 
<23 Q CO O <0 C3 



II II II II II II II II H 




eC dD 13 33 CO C ffl tD CD 



X 4 in vO P» CO T eC* — — PM CM 

PM<vcxo4 onovCOHococo* — — < — — i — — 
<i II ii II ii ii n ii n ii ii ii n ii it ii |i n ii n ii n 

— —CD — aJ — iC — crj—CJ — CO — ca — CQ — XI—CC — 
0000<..»0000^0 OOOoOUOOOoO 
CO CO O CO u 13 O d3 Q CD Q 33 O CQ Q CD Q QjQOQQ CO 



X X 4 4 

’Ii* ii ’iT H 

CD — CO — 

O o o o 

O CO o CO 



CO CO ;C0 



n n n n n n m inn 

n n it ii n n ii ii ii 



O O O 0,0 o o o o 

CO. CO CQ CD ; CO CO CO CO CO 

! r 



I 



UJ 

X 

< cc ju o 

z i- on Q O o o 
m < a. ll o h- 

ai£(9<3 | uoc sc a t cL cl 

C| | O — O | LU Ui LL HJ UJ 

a£iiJ<! izao — OMjmj^j-j 
3 om-ooaiaooooocoOo 

onfflOOO 1- OU.H-VLHU.J-U.I-U. 



a 

UJ 

n o O — rvj m 4 

0 0 1-1-1-1- H- 

< — Co:— occMaccna: 4 a' 

HU.OC’ft.QCft.OCa.OfO.QJft. 



n «o r- 



in a k Mr 
cc o. of ft- cc ft. 



CO 

K 

CC <X 0* 

cl cl re 



0* 

i- 

cl 

a. 



o 

OI-- 

— cc — 

cf ft. cl 



UJ 

on 




<C CL 
UJ UJ 
X O 
— o 

CL *- 

cl a 



on 

23 O Cl 

D on x a. o. 

n < cc x x o 

CL | 23 | 3 03 C 

UJH I J I I o 

J UJ UJ UJ M J I 

O 3 > CL cl o a 

— UJ < — < 3 OI 

a o i« r. > ft. cc 



m | 

X “5 
3 < 
to x 
I I 
o > 

X < 

h- on 



>Q— 3 — iMXrvj(\irvjf\jPvjOsjru(\jpvjPvJPvj3 — CL— C 5 — 3 — 3 — C — 3 — 3 — C — 3 — 3 — Q — 

ou.ou.oomocoococcooou.oacuoaoaoaou.oaoaou.ou.cu. concoo 



< — 


t\ 


O C O 


— IT*. 


o 


X 






v: mx a 


-r. 


— 


— • 


O 3 


o 


(M 


4*/ 


cr- 


X 


4 : 


o 


x o 


X 


l*» O 


4 


r- 


— 


4 


— 


4 


0* x. 


rc 


tv 4 


4 


O' 


PM 


o 


tv 


O ® 


CO 


IT 


4 


_ , 


z c 


X 


O <\| 4- 


<C X 


o 




X 




«o h* j* c 




X 


4 


o r** 


C- 


— 


PM 


X 


m 


45 


cc 


c* — 


PM 


x n 


O 


r** 


O'- 


o 


PM 


X 


4 4 


r» 


c 




r* 


4 


X 


c 


r\ 


4 n 


r** 


O' 


— 


X 


tv 


tVj 


x x r 


X X 


4- 


4 


4- 


4 


4 4 4 1 O 




c: 


y 


0 c 

1 1 


3 


— 


T 




— 

i 






— tv 


rv 


PM Vi 


cv 


PM 


rj 


X 


X 


X 


X py 


X 


X 


4 


4 


4 


4 


o 


o o o 


o 


O 


— 


— 


z x 


X 


X X X 


X x 


X 


X 


X 


X 


X X X 4 


4 


4 


4 


* 1 
4 4 


4 




4 


4 


1 

4 


4 


4 


4 4 


4 


1 1 
4 4 


4 


l_ 


4 


1 

4 


1 

4 


4 


4 4 


4 


1 

4 


4 


1 

4 


4 


4 


1 

in 


A 


■ i 

it n 


1 

n 


n 


1 

n 


1 

in 


CL ll 


II 


II II II 


II II 


II 


II 


1) 


ll 


II II II II 


ll 


ll 


II 


II ll 


II 


II 


II 


II 


II 


II 


II 


II II 


it 


II II 


11 


Ji 


ll 


II 


II 


II 


II II 


II 


II 


ll 


II 


II 


II 


ii 


II 


ii ii 


ii 




ii 


n 


H X 


V 


XXX 


X X 


X 


X 


5T 


X 


X X 5* X 


x 


X 


X 


X X 


x 


X 


x 


X 


X 


£ 


X 


X X 


X 


X X 


X 




X 


X 


E 


X 


X X 


X 


Se! 


Z. 




X 


X 


X 


X. 


x j: 


X 




X 


2" 


z z 


z z z z 


z z z 


z z 


z zz z z 


z 


z z z z 


y 


z z z z 


Z 


z 


Z Z Z Z! Z 


z 


Z 


Z 




Z 


z z z 


z 


Z 


Z 


Z 


Z 


Z 


z 


z 


Z Z 


z 


z 


z 


Z 


—00033 


o o c- 


3 


3 


3 a Q O 3 


0 0 0 0 3 


3 


3 


3 




3 


o 


3 


3 3 


3 0 3 


o 


o 


3 


o 


3 


3 0 0 


c o c 


3 


o 


0,0 


0 0 3 


3 


o 


3 


o 



ERiC 



. 1.17 



o 



rxrrrrrrsrrrrrtrrrrsurrxsr xxrs x r xx x r s- 

zzzzzzzezzzzzz?zzzzzzz 2 ?:zzz z z z z z z zzz z z 

iu 1 1 | It I I I I 1 I I I I, I I I I I I 1 1 I I * t l | 1 || Q.Q .1 I a I I I a Q.Q.I CL CLICL 

(Saaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa33aaaaDaaa3a33aa3aaDa3 

<i/it/ii/ii/ii/ii/ii/ii/ii/ii/ii/ii/ 1 i/ 1 i/ 1 i/ 1 i/l i/li/li/li/li/)i/li/)i/)i/li/)i/)Ji/li/ii/)i/lJ 00 l/ 'i/"/>i/l 0 Vii/>i/ 10 1 / ' 00 l/ 'I 0 1/ " / '0 t /1 q 

aooaaoooooooaooaoooaaaaaaaaouaaoouooaoooooooooooauooaooo 



o ao 
-j- o 

LP **H 



[Vf [Vf l\J Ifl 

_l -) -I -J _1 _1 

JUUUUUOUUUUUUUUUUUUUUUUUXUUUUXUUUUOUUUUUUUUUUU. 

)i/lt/ii/li/li/ii/ii/li/li/ 1 i/ 1 t /1 i/i t /1 i/li/ii/li/li/iifli/lifli/li/li/li/li/li/lirtt/it/ii/ii/ii/l i/i i/i i/i i/i i 

)XOQOQOOOQOOCOaOOOOOOCOOOOOOOOOOOOOOOOQOCOOOOO< 



j co -j- tv 
* cc O tv 

- ►- (V w 

I I 1 

1 IT LP IP- 



0 CO *0 »t tv 

<• it r- O' — 1 

tv (M (M pj f* 

1 I I 1 I 

IP IT IT in IT 



O 'j' CO O' tv 
no o- a: — 
o o o o . 



O' II II II II II II II II 



i- x x 
zzz 
— a o 



XXX 

zzz 
o e a 



XX X t X 

z z z z z 
caeca 




u.ip.op-aro'<‘flu 

_J PNJ PP pn ro cr, f 0 - — — 

a o o o o o o 



QUIU.OH?lU-i«tN<CO'CO?'UOlM^(M(<WCOOOlPUHOCOfflaOOOOO'JOOOOOOO 

pi5'(<i<r^«t^inifMf\inip<o>o>0'0'CONNNNt)co^(y' | 3'crff , <<<<<0'0''r'0^«C'COsocxO' 

OOOOOOOCOOOOOOOOOOOOOCOCOOOCOOOCCOOO<<i<<<<UUUU 



m LPintnininmiPir. ininiririPLnininiPiniririninirinirminiripininip, inLPininLP'.nininininLPinininLrLPinLr:nintnin 

»- ►- r* ** pH ** ** ** ^ ^ 

■-U II II II II II II II II II || |l || || || || || || || || || || || || II ll H || II II II II II II II II II II II II II II II II II II II II II II II II II II || II 

*=f — I — I — ) — I — I — I — I — ) — I — I — I — I — I — I — I — I — I — I — l-J I — I — I — I — ) — I I ) l-J ) ) I I I I 1 ) I I I > I ) > — I I ) ) I ) I ) I ) 

toococooacccaxtasiccccoccocccocaxocccDCQaDtoaDcacoomcQcocijcoiOcaiiiooccairfficctacccctocnocQcmra 



< i 

z a 

z l 

lu a. L 
U O c 
* I 



x .< <x t s: s : 



; i/i i/i -i/i 

: i ii 



i/i uo 

i i 
m vf 



i/i i/i 

I I 

in vC 



i/I i/I 

1 I 



X 

1/1 

I 

O' 

^ UJ 
I- X 

CL *- 

c£ h- 



e u 
1 “ 1 

o uj u </i 



> 
< 
in v 



tJ UJ U l/l r~ —> 

I a ^ -J i- uj a 

UJ<JO<JU<JUUOOOH | oO < | c£\- 

p-iuiuiULUiuiuuiuiuiui/ia I c£iu | | x *: a 

<0000 0 OOOOOaXI-u;ZI-OZa< 
e<<<<<<<<<<*— uja>*-u~iuDuj 
laaaaaann a a u.i-ac-ja:ei-*?:-j 



< 

X QC 
( LU 
XiCO 



O a < a t 

J LU I LU l 



> 

ci : 

O 



a — < *- 

i- u. cn u. 



s 

a o h 
*- < o 



I OC 

■— < 

in > O C 

< I -J < 

x a l- h 

_J | UJ | | 

a — 

<n a o -J a a 
<— o lu a < < 
a T a a > > 



J J J J LU t- U 

u, ll. ll lu </i i a 

I I I ^ I o I 

M M M J LU LU l” 

a a a — 1 > -j a 

< < < I- < LU C 

> > > O 1/1 t /1 V. 



.f».p.r«.r».r».p.r*f^ r ^f^f^f^ > ^rsjpipopoprfMppif<\p<'--nj--*rvrppppps 3 -^^Pu-- 

.p.p.r-i'-i'-p-r-p.r-r-r-r-ooocoaooococoocoooccoo 



< — i r\j LC >r pi 

Z in r- c o pj 

-h ~ r\j ru 

-i I | | i i 

Z ur, it. n in m 
a ii n ii it ii 



h s. r 
zzz 
— o o 



zzz 
QO C 



O 'O «T < 

«f in t* ? 

pj l\l (M N 

I I I I 
in in in in 
n ii n ii 
XX X X 

z z z z 
a a a c. 



C\j O -h O’ 
-- pp IT. o 
pp m ro <*i 
I I I l 
lp, m in n 



I I 



m tr 
H H n ii ii ii 
t r 
z z 
a o 



xy x x 
z z z z 
o o o a 



^ c o in 
- p o 
-J- * 3 - 
III! 
’.n in m l - 
ii ll ll n 
x x x z 
z z z z 
o a c a 



-- o 

a o 

vj- C 

I 1 



>- >. 

z z 



O'f'.J'mp J 1 4- o — O J MP C t' >P !P «f O' U 'J* 1 <n 

►-ri-.ir.P-o ---oinp- 0 '-jf\;-j-oa.o-*f'Pinp--xiOfv.j- 
oo'ooo-----i‘JMvrgrgpppfpr'p^O’ sr 

I II I I I l I l l I I I l i I l I I I I I l I 

II tl II II II II II !l II l| It It ll II II II II II II tl II 

rxxsxxrxxxxxrxxxxtr. xxxxx 
z z z zzzzzzzzzzzzzzzzzzzzz 
aceaceoonaooacooecc:. noaoo 



_i © 

x oo o 
-a- -j- o 
I I i 
O O I'- 
ll II It 
XXX 

zzz 
a a a 



O ^ T 5 

tV .}• vO 

0 3 C 

1 1 I 
P* I- P» 
II II II 

x x 
zzz 
o a o 



O' M 7 N 
CD - PI IT 

i 7 T 7 

p- r— t— t— 

n ii ii ii 
x x x r 
z z z z 
o o o o 




118 




X> >0 CVI (M 'O <N) (M «M «M <M l)ITi IT1T C*l 

-J -J -J -1 - 1 - 1-1 - 1 - 1-1 O _J - 1-1 -1 

JUUUUUUUUUUUUUUUUUUUUUUUUUUOUUUUUUUUUUCUUUUUUUUUUUUUUOU 

•Mflwwo^ifl^^o^o^HcwwMwo^o^HOHw^owwo^wojw^N'i/toirooinininininininirtninoo 

SOOOOOaOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQ 



< p- in nJ“ rg a 

2 r~ ct> — i m lt\ 

♦-* rg m <\j 

.J I I 1 I 1 

T p- p» r» p» p» 
nr ii ii ti n n 
HTTSTJC 
77Z2Z2 

<— o o o o o 



r\j ^ sj- _! oc 

r» cd o rg m 

rg rg m m m 

I I I I I 

p- p* p- p» p» 

it ii ii ii <l 

T. T T Z T 

2ZZZ2 
O □ C C Q 



vOOO‘inoor-om-jOfn'Or-r^g:4 , p-C(<'in— i p- O' ir -- O' g- O' ocino-tf’ino'mp- — lor-stoomrsji 
^ i tDC'-^(NjgoP-0'CMfpirr^!Ec>- | ^'J''*!XC'-‘( r 'irr-0'Cf f >iAP'0''-irrg'v0K0'O^f^gg}CD( 
(*Kfl(flggggggooaooo-iM--^-i--^NNiMiMfOrp(flflw«t'f«t'f'f>fCDOOoo. 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I • 

~~ ^ ^ -''-aCXXXCrXXXCrXO'O'rr (jv q> g, ( 

II II II II II II II II II ll If ll II II II II 

: 2 : x z r ar : 



o-->tiriooooo y UQooooo y cj'<tcDCDucOOQQ-j— 4 rgrrrn 4 ‘LTiCX)ooC' 00 - j o, 0 -iOcococDroaocoQrgh-u— ivOtcomoo 
J 0 ' 0 ' 0 ' 0 >< 7 '( 7 ' 0 ' 0 '(j'(^ 0 «(J'^a' 0 >(M 7 > 0 ' 0 '<<<< l <<< 1 <<<<<Ert 550 ia(i:c 0 a 3 £C(D(D£D©(DtnuUUOQQllUU(aE 
C-U'JUUUOUUUU O.UOOUOUU UUUUU'UUUOUUUUUUU U>UUO UUUUUUOUUUUUL) (_)(_) X LL 1 

CO I ■{,■•[ 

e ; . - j ; 

inininininininininininininininininirinininininininininininininininininininx'ininininininininif'.ininininmininin 

^ ^ ^ ^ W ^ W ^ W W ^ W W ^ W W W W W W W ^4 ^4 4^4 4*4 4*4 v 4 ^4 *-4 ^4 W *4 «■* ««"4 ««"4 W ^4 ^ «*«4 4 ^ ^4 W W *— 4 *— 4 #— 4 *— 4 #— 4 *— 4 *— 4 *— 4 «— 4 

UJ II II II II II II II II II II II II II II II II II || It II || || || II II || II II II II II || II 11 || || II || || || |l n ii || II || n || II || || |l || || || 

<-J-J_J.J_J.J-J_J_J_J_J-J_J_J_J-J.J.J_J-J_J_J_J_J-J_J-J_J_J_J_J_J_J_J-J'_J-J-J_J-J_J_J_J_J_J.J_J_J_J_J_J_J_J_J_l 

t£eDeQ(SeDC 9 caSe 9 eO(DCD<CDCQeCiS(CCDCD(D(DCQeCaC 3 eaCDCDCSCDCDeOSCSCeOCOeC!C 9 CDCD:S(OCQeDCD£ 9 CDCOO.eDCOiOCDIZieDSCD 



Z <t h- 

< I ac 

Z m □ 

I I"* 

uj rg in go | 

u on i n on to 
lOOGOUJ 
3 Q. Q. Q. Q. > 

O I I | | < 

on on on on on on 



<r r- lp <r rg o 

,z N CT W m IT 

! — i — i rg f\ rg 

-Mill! 
: z p- p- p- r- p- 

rsi 11 ll tl II It 
h t e e r r 
z z z z, z z 

~ O O O C O 



I 



I z 

m i-i 

I z 

r\i | <o u_ ■ 

> > > > UJ 

LU LU U LU □ l 

OT Of Ct OT X I 

Q. Q. Q. Q. Q£ ( 



fM m | 
.XXX 
: Q Q O 

r x a; sc. 



4 * in | 
LL LL X 
O O -Cl 
CC CC 'CC 



3 

o 

f A. 



3 | 2? 

5 - -w zzz 

I 3 3 I Z Z | '3 | h- 



on 

«■ k on 

UJ Wu Q. 

X I- I o 

r o r o o 



« I 
I x 



j m m pg 

3 0 0 0 



m in Jr- r- i ^ i ^ jj i — <ii— iu. 

I | O JJ>ZZU.;<OZ JUIUC 

iNtMfnggiTvOi i lx I i x • | i lu I cc l i l 

3 on co on on on on on | 0 Z 20 zC'nZ 2 :JH jido. 
OOCOOOOOLj!< , -'X<^lu.<i-ix:x l X :< t£ C — i (M < 

a a a,a a aja 6 . j|i s q;z I oriE E ojh ah h o 15 00 i 



rg — i rg pg m ;m rg po : "n rg -j t rg ni ,rg rg jrg rv — 

O O O O O tO O O io O O iO o o ;c o o o o o 

* I I 



0 1/1 

1 U 
h- X 
,< Of 

« CO O* H Z 
> O O 'on M 



rg o » 4 * ^ no 

p- or o rg rr 

rg (\i p o ro. 

I I I I I 

p- p- h*. p- r* 

n I ii 

z r z z £ 

zzzzz 
a c a o o 



j 

■c o 7 s in 
^ a, — 
rr m re x" 
I I I I 
p^ p- p- r- 

n Ii n II 

Z i E E 

zzzz 
c o o c- 



3 m :m m mien i 
i o o o oio < 



iMunor*rcgp*om -n ^ r- ,(r in « u- N w - 
■ 0 'OM(n'/iPcOr'pg ,: 0 2 ) 0 'w(<iir.M?o 
r -U C C O O O C - ^ H u.r - 1 - - 'N (M ^A 1 M *1 

I I l I I I i l i I I l I ii l I t i I 

rP-snswuecnoesaK'OO'iLOOic » ;® a- w 

1 ll ll ll ii ii ll ii n ii ii i| ii ii ii mi |t n :ii || ii 

rzy.rrsTszss'rssrszrEEz 

'ZZZZZZZZZZ 2 ZZZZZZZZZ 

2 0 0 0 0 0 OOOaOCOOOOOC|OQO 



.o c 
,m m 
m m 
l l 
:» X 
: ll II 

s: r 
z z 



inlo * 

P-lCP w 

en,pn <4* 
Ml I 
coix X 
II . II II 

z z z 
zzz 
0,0 o 

i 



xv cr 
m}>a- 

I 1 I 

XX 

II - II 
3 * Z 



m p- 
iT P- 
> 1 * - 4 * 

I I 

X X 

II II 

z r 
z z 
o o 



:<-< O P-.vT 

(O' o ^ m 

t-t O OiC- 

| I I lit 
fco o' a*. O' 
* II ll II ' II 

,r z z r 
zzzz 
;o o o-o 



x mirg in 
't 0‘x O 
OCiO- 

I I - 1 I 

O' C'.o O' 

II II II II 

Z SE-SE ?. 

zzzz 
O 0.0 o 



o 

ERIC 



>5 .n, 

J. J. 



9 



ii! 



► o o o o o 



SiSiSiiSi§S;;.SiHi5iSi& 

wm m m a: h a w a. m w w 

*3 :a O Q or Q 0£ ,Q a o 

! I 



! • i 



r 



ImmImmSm-Si 

^ r 



gift 

□uboopaopaa 



' h- h- /)hQWQHw 5 iQ|/)QQhnh 

HpiSpSiaaS a £ 5 Sc £ x 



I 

slllhll 



, 3 S 



2 33 i 



3333338833333333338333333333383833333 



ccOvO^NNiT'fnmp'Hin^ff'mcoNN^fn^^^ocoMOfnfnN.tnrnm 
HONfnH^MnrnHirMMHiriW^(NjOHniflhO'H( i nocooM*tinfflO'?'flfflHn incQOH^^fflONsrr-O' 
Mm^vOSOMffur^No-'Hn^^moN^^tDCQoooo^Mi-jH^rMiMpj^^fnnffi^^^^coooo^MHHM 

S££££*£iA£*£A££mili:lftitftft&££imft££££iU* Ail !££*£££«£& 
SggggggggggggggggggBgggggggggggggggggggggggggggggggggggg 

OUrM«Lja)COO«) 0 '<OOfwO'OON^lftM»<-< 3 N®QOa 3 CCLLOO'tNSUH 1 LaOCO^*fO'UOONNNUlL«'® 

jcDffloouoQujLiiuJiij^iPirifi^« 0 ' 3 >oci'fl' 00 «QUiuuj'J , r- r^iur-r-r^r-r^r^couju.ii.Ooor'-coaDcoooooaoii. o o 

Q.ULIJLUUJii|tiJLIJU|jJUJLLJLLLLLLlLLLlLlLLLlLlLlLlLlLlLlLlllLCCOOCOCOOOCOOC'WM<HMMpH<HMp<»tH|\j^ 



^intntninirurtnininin.inmininiriintnirtn i iniriin 1 intntn i tntnv0 < c<o^'cvfl'0v0^^0'£i^<0v0'0^^v0'£i'0'0v0j?^0'0 

HMM M M MM M MM MiMMMMH M 

U 1 i JL JL M M M M M M M M M M M M M ^ M M M M 'll *' " M M M ” JH, " M M M '" " “ " " " l ' M “ " " 11 " " 11 11 11 » « H 

! ! i | ! | : i ; j 



is 

IS 



0 . I- ^ -w || rvj rvj | | co u 
II I hhtfi-l- li-o: I- i w oh 

I ««?S« 2 « e!S 32 S 5 «i=! 32 «£* 2 S 5 «iS* 

zmiuLUc^OiUQCiu oa-Q-U I c^uiuQ-Oluc^id I h k uj o I uj 



t 

z ‘ 

ssslf fSTs.noSssiassiassjssaisaaiisisxVftVAsSYtvSssAf'faTia 

3 | | | D.ca.<->_l^^_l_l_ll-_l<_l»-_|l-_M-_l«-_|(5<_l_l I >-_l I _l | | —I —I »— »— _j I -Jl--J_l_|_j<_l 

>rv.r^r^jr\jro^f'ir\;rgror\jrN.r^rorv^tNjr^-rvr\Jr\jr\Jr\jr^rvjr\j^rsjr\j^r^r\j^r\jrvjpv.rrirn(^r^^rsjfNjf r ‘-rnfNj^fNjf\jrn«rvj-rn^r4 

-ICOCOOOOOOOOOOCCOCOOOOOOOOOCOCOOCOOCCCOOOCOOOOOCOCIOOOOOC 







liiiiiiiiiiiiiiiiiiiiiisiiiisiiiiiiiiliiiiitiiiiSitisiii 



ERIC 



f *' f\ 
1 ,*.\3 



c 

r\j 






o 

o 



ex z x x 

z z z z z 

l l i i ll 
Q. Q. Q. 3 Q. fl. Q. 



(Jfl.fi. 3 Cl. Cl Cl Cl Cl Z2 Cl 0.0.0.30.0.0. 
l/l« MCfQ.Ha.MQ.MMwQt;a.HQ.MMHCfwHM 

DOOOOflOQCOoCOOOOQCOc^OOOOoOo 



K- 

:?u 


o 

o 


fM 

-J 

O 


O 


o o 


O 


O 


O 


o 

o 


O 


oo 

-j 

o 


o o 


O 


O 


o 


U 


lD 

mi 

o 


O 


o 


O 


'-•00 


(M 


o 


<3 


— 1 <3 


fM 


<3 


fn 


fM 


00 


o 


(NJ — 1 


<\. 




fM 


< 3 


o 


fM 


«M 


fM 


uon 


in 


on 


in 


in in 


on 


m 


on 


on 


on 


on 


on on 


on 


on 


on 


in 


on 


on 


on 


on 


CO 


o 


o 


a 


c o 


o 


o 


o 


o 


o 


o 


o o 


o 


o 


o 


o 


a 


o 


Q 


a 


Oi 

x — 


CM 


M* 


O' 


f*' mi 


in 


rc 


r- 


in 




fM 


<*• c 


c 






r** 


fM 


O' 


m 


P- 


< — 


m 


LTV 


r- 


O fM 


M- 




00 


o 


fM 


M- 


s0 O' 


o 


fM 


M- 


in 


r- 


O' 


— H 


fM 


Z CM 


fM 

■ 


fM 


fM 


m rf* 
1 1 


pn 




pc 


M- 


•fr 


4- 


M- M- 

■ i 


o 


O 


O 


c 


o 


o 


— H 


-* 


U-- 




1 


li 




1 


t 


1 


«-H 


l 


1 


1 1 


1 

fM 


1 

f\l 


fM 


1 

fM 


fM 


1 

fM 


fM 


fM 


z- 


m* 










t—4 








mi 


mi — < 


















* ii 


11 


ii 


n 


II II 


it 


ll 


II 




II 


ll 


II 11 


11 


II 


11 


II 


11 


II 


II 


II 


1 - 3 : 


I 


X 


X 


T T 


r 


T 


T 


T 


3* 


3* 


r r 


y 


x 


r 


3* 


r 


X 


3T 


3* 


zz 


Z 


Z 


Z 


z z 


z 


2* 


z 


Z 


Z 


Z 


z z z 


z 


*s» 


Z 


z 


Z 


Z 


Z 


HO 


o 


O 


a 


p a 


c 


“ 


Q 


Q 


o 


c 


c o 


n 


a 


a 




a 


a 


o 




< 


fM 


>0 


vO 


o o 


m 


in 


to 


UJ 


fM 


O 


O nj 


in 


in 


v0 


00 


.no 


CO 


< 


u 


-JO 


—i 


fM 


fM 


fM fM 


t* 


fn 


in 


PI 


in 


sC 


>o 


v0 


v0 


HJ 




<3 


<c 


>£ 


l0 


0. fM 


fM 


fM 


fM 


fM fM 


fM 


fM 


fM 


fM 


fM 


fM 


fM fM 


fM 


Co 


fM 


fM 


fM 


(M 


fM 


CM 



'fl'OsO'fl'T'O^'C'A^^'O'O'OvO'OvGtC'JtO'C'C 

pM ^ ^ ^ ^ ^ pM pH H p»< pH pH pH H pH H pH pH H pH 

II <t (l tl ll ll it it ll <i <1 II i| li || ti n || ti ii 






(OcoccsccficGcfimm id co e cq m di tooffiooiooB 



LU 

3: O' 

< LL) (M 

Zh I 
< o 

LU O 

U I -j 

och- a 

3< u 

Cl- I 

WWW 



mji.iaiJflCa: 
JO JJCuOU. LU 
auuu— 
u i -j | -J -J -J 

I |- H h « L- M . .1 

WuU.UU.UU.lL 



on 



X 0£ O QC >- LU I 

IIU | 111 | hU.«C>> 

H Jh Jh<U>> tQ 

< -j < -j < o a i | i 



ti 

CL -J 

I ^ ™ ^ r- i — w r— p — p— 

WfflWU. WU.WW1WWW 



,>Nf'lMP n mrnP r *r(', K*. 

_JCOOOCOOOOOOOOOCOOOOOOO 



E -i 


fM 


'T 


O' 


•n ^ 


n re 


r- 


in 




PM 


c- o 


o 


m 




r** cm 


O' 


PC 


p» 


«t-H 


m 


m 


P. 


O Pm 


4- o 


CO 


o 


fM 


Mf 


«£> O' 


c 


CM 


'T 


p- 


O' 




Cm 


Z fM 
| 


CM 

f 


CM 

1 


cvl 


rn fm. 
| | 


rP m 
1 1 


cn 


MT 


MT 


MT 




c 


o 


O 


o o 


c 


*-i 




















1 






1 

CM 


1 

CM 


1 

PM 


CM CM 


CM 


CM 




<r n 


tl 


n 


tl 


tl It 


ll II 


li 


II 


11 


II 


ii ii 


It 




ll 


ll ll 


It 


II 


ll 


l-X 


z 


x 


Z 


3* X 


x rz 


z 




y 


X. 


z x 








Z VL 


E 


Z 




zz 


z z 


Z 


Z Z 


z z z 


Z 


z 


z 


z z 


5 


z z 


z z z 


z 


Z 


~0 


o 


Q 


o 


o c 


o o 


o 


aoooocooooc 


o 


c 



o 

ERIC 



121 



A . 3 Book Holdings by Subjects 



Tables A. 4, A. 5, and A. 6 provide a general picture of relative 
subject strength. Titles rather than volumes are shown because of the 
wide variation in volume to title ratios exhibited in the libraries 
included in the study. For example, for the collections of King 
County, University of Washington and the Washington State Library, the 
estimated volume to title ratios are approximately 8.3 to 1, 2.4 to 1, 
and 1.4 to 1, respectively. While variations of this order are war- 
ranted on the basis of differing clientele and service patterns, a 
rendering of holdings by volumes can produce a distortion of relative 
subject strength. 

Table A. 7 shows the subject analysis of the title holdings of the 
ten largest libraries. In this table all L.C. classified collections 
have been translated into Dewey classes to facilitate comparison. This 
was accomplished using the techniques and tables presented in section 
A. 2. 2. 
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TABLE A. 4 

ADULT ONLY (INCLUDING ALL DEWEY HOLDINGS OF STATE LIBRARY AND ACADEMIC LIBRARIES) 
BOOK HOLDINGS CLASSIFIED IN DEWEY (CIRCA JANUARY 1970) 
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(1) Q includes Medicine, usually classed in 
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A .4 Age of Book Collections 



Table A. 8 shows the age of two bock collections, Seattle Public 
Library and Washington S+nte Library, by subject classification group. 

In both cases extensive samples were drawn from the shelf lists of 
the libraries and then were analyzed with regard to both subject and 
age. 
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A .5 Overlap of Book Holdings 



In order to determine to what degree library book collections were 
duplicative of each other, a sample was constructed of recently pub- 
lished titles and checked against holdings of several key libraries. 

Additional small samples were taken and cross searched in librar- 
ies to determine the reliability of checking current titles in order 
to determine total collection overlap. Results confirmed use of the 
current titles as a satisfactory indicator within the bounds of accu- 
racy and reliability as stated below. 

The methodology used in the overlap study was as follows: Titles 

listed in the 1968 monthly issues of the American Book Publishing Rec- 
ord (30,387) minus paperback titles selling at $1.00 or less (2,530) 
were chosen as the appropriate universe. Reliability requirements were 
that estimated overlap ( 0 e ) fall within 5% of the actual overlap ( e a ) 
with a confidence level of 95%. 

P{ l V e al± 0 * 05} I 0 - 95 

where p - Probability 

0 e -0 a = Maximum error 

Using the normal approximation to the binomial distribution (1) becomes 

pflz|< 0,05 - } > 0.95 (2) 

/0 a (l-Aj/n 

where z = Root of the normal distribution 

for P = .95, | Z | — 1.96 and (2) becomes 

l '” ~ 5 » ^a(l-»a) «W»J 2 

Assuming the worst case (requiring the largest u) 
0 a = .5 (.25)(1536,64) = 384 



then 

( .25)(1536.64) = 384 

To obtain increased accuracy and to simplify computation, a sample 
size of 500 titles (95% reliability with accuracy +2.167%) was selected. 

Titles were chosen randomly from the 1968 issues of BPR, clipped 
and taped to key sort cards. Each citation was marked by a cataloger 
to indicate the best first search word(s) and the titles were checked 
against the catalogs of the libraries. When a title was located, the 
preassigned numbered hole was notched allowing for needle sorting of 
the cards. 
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Table A. 9 summarizes the results of the overlap study. 438 of 
the 500 sample titles were located in the 33 libraries. It is esti- 
mated? therefore? that 87.6% of the 1968 American book imprints * or 
24?403 titles? were purchased by this set of libraries? and were 
available circa January 1970. Allowing for some retrospective 
purchasing since and additions? however minor? provided by the li- 
braries not searched? a reasonable estimate is that 90%’ of currently 
published American titles are purchased by the libraries in the state. 

That no one library purchased more than 42% of the available ti- 
tles is striking evidence of the potential cooperation through net- 
working. Indeed? even the universities and colleges taken as a group 
would gain access to 38% more titles by borrowing from public and 
community college libraries. 

Figures A. 3 through A. 6 show cumulative distributions of differ- 
ent titles found for each of the three groups (types) of libraries 
in the sample and for all libraries in the sample. 
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TABLE A. 9 

CUMULATION OF DIFFERENT TITLES FOUND 
1968 SAMPLE 



NO. 


LIBRARY 


TITLES 

FOUND 


DIFFERENT 
TITLES ADDED 


CUMULATED 
TITLES ADDED 


CUMULATED 

PERCENTAGE 


1 


Washington State University 


209 


209 


209 


47.72 


2 


Western Washington State College 


198 


53 


262 


59.82 


3 


University of Washington 


191 


41 


303 


69.18 


4 


Seattle Public 


183 


66 


369 


84.25 


5 


Central Washington State College 


172 


9 


378 


86.30 


6 


Washington State Library 


139 


16 


394 


89.95 


7 


Tacoma Public 


120 


14 


408 


93.15 


8 


King County 


112 


8 


416 


94.98 


9 


Pierce County 


107 


4 


420 


95.89 


10 


Spokane Public 


107 


4 


424 


96.80 


11 


Spokane County 


90 


5 


429 


97.95 


12 


Longview Public 


87 


0 


429 


97.95 


13 


Sno-Isle Regional 


87 


0 


429 


97.95 


14 


Yakima Valley Regional 


86 


2 


431 


98.40 


15 


Timberland Regional 


79 


1 


432 


98.63 


16 


Bellingham Public 


68 


0 


432 


98.63 


17 


Everett Public 


67 


1 


433 


98.86 


18 


Richland Public 


64 


0 


433 


98.86 


19 


Fort Vancouver Regional 


62 


0 


433 


98.86 


20 


Kitsap County Regional 


62 


0 


433 


98.86 


21 


Seattle Community College 


62 


0 


433 


98.86 


22 


Mid-Columbia Regional 


59 


2 


435 


99.32 


23 


Tacoma Community College 


55 


1 


436 


99.54 


24 


Shoreline Community College 


54 


0 


436 


99.54 


25 


Walla Walla Public 


52 


2 


438 


100.00 


26 


Eastern Washington State College 


45 


0 


438 


100.00 


27 


North Central Regional 


42 


0 


438 


100.00 


28 


Puyallup Public 


. 23 


0 


438 


100.00 


29 


Whatcom County Regional 


17 


0 


438 


100.00 


30 


Yakima Valley Regional 


17 


0 


438 


100.00 


31 


Everett Community College 


16 


0 


438 


100.00 


32 


Green River Community College 


11 


0 


438 


100.00 


33 


Centralia Community College 


7 


0 


438 


100.00 




TOTALS 2 


5 750 


438 


438 


100.00 
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FIGURE A. 3 
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Table A. 10 and Fig. A. 7 show how the located titles were distrib- 
uted among which numbers of libraries. The median figure of 4.02 
allows us to state that in general if a title is available in any one 
library ? we can expect it to be also available in three additional li- 
braries. 

The Title Overlap Matrix (Table A. 11) records for all paired 
combinations the number of titles found in one library which were also 
found in the second library. Thus, of the 209 titles found in the 
Washington State University Library, 145 of those titles were also 
found in the Western Washington State College (Wilson) Library. 
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TABLE A. 10 

TITLE DUPLICATION BY LIBRARIES 

Examples: 58 titles were located in only 1 library. 

23 titles were located in only 7 libraries. 



No 


titles 


we re 


in 


all 33 


libraries. 


No. of Libraries 
Holding Titles Below 


i 


2 


3 


4 


5 


6 7 8 9 


Titles Held by Above 
No . : of Libraries 


58 


54 


76 


30 


41 


24 23 17 23 



No. of Libraries 



Holding Titles Below 


10 


11 


12 


13 14 15 16 17 18 


Titles Held by Above 
No. of Libraries 


16 


13 


7 


5 8 6 7 3 9 



i 



No. of Libraries 



Holding Titles Below 


19 


20 


21 


22 


23 


24 25 26 27 


Titles Held by Above 
No. of Libraries 


4 


3 


2 


3 


i 


110 1 




No. of Libraries 
Holding Titles Below 


28 


29 


30 . 


. .31 


32 


33 


Titles Held by Above 
No. of Libraries 


0 


1 


0 


1 


0 


0 



Mode = 3 libraries. 

Median = 4.0244 libraries. 
Mean = 6.2763 libraries. 
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Table A. 12 is derivative of the foregoing and shows the probabil- 
ity of title duplication between any pair. Thus, of all of the titles 
held by Washington State University, we can expect to find 69% of them 
(probability of .69) also at the Western Washington State College 
(Wilson) Library. The number of unique titles is also recorded on 
both matrices. Note that of the 209 titles found at WS T J, only 11 were 
unique, i.e., not duplicated elsewhere. Both matrices are concerned 
only with the presence or absence of titles in a library and not with 
the number of duplicate copies in any library. 2 
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REFERENCES 



1. Caution should be used in making comparisons between libraries 
recorded as having in excess of about 180 titles. For example, 
the University of Washington’s title acquisitions in 1968 ex- 
ceeded 30,000. Considerable purchasing, therefore, was made 
from titles outside the sampled universe of American imprints. 

2. The average number of duplicate copies held by libraries is ap- 
proximated by that library’s volume to title ratio. Multiple 
volume sets do not appear to be sufficient in number to distort 
the volume/title ratio as a reasonably high average. 






APPENDIX B 

BOOK CIRCULATION CHARACTERISTICS 



Discussion of collection management in Chapter 4 is partially 
dependent on the concept of low circulation volumes and this in 
turn requires a knowledge of yearly circulation rates and other 
characteristics of books and their use. This appendix consists 
of such data and includes results derived from them. There were 
four libraries whose circulations were studied extensively. The 
Washington State Library, Seattle Public Library, Central Washington 
State College Library and Bellingham Public Library. 

B.l Methodology 

All circulation studies were carried out by means of sampling 
in the four libraries mentioned above. However, the size of samples 
varied over a wide range because of both the availability of data 
and the time constraints of the study. 

Two main samples were drawn and analyzed at the Washington 
State Library. One was a sample of approximately 1,800 books in 
circulation. This was drawn by intercepting and recording data 
from all books returned over a three-day period. Various data 
items were recorded such as call number, date of publication, date 
circulated, etc. The information gathered was used in producing 
Tables B.l, B.3 and B.13. The second sample consisted of 1,490 
items drawn from the shelf list by taking the nth card from the 
kth draw. K was a function of the number of draws and n was selected 



For each item the following information was recorded; 

a) Complete call number 

b) Brief author and title 

c) Date of publication 

When the sample was completely drawn and recorded a search for 
each item was made on the shelves and in the circulation file. 

When the item was located the following information was reccrded: 

a) Number of times circulated in each year as recorded 
on the book card. 

b) Full date (month, day, and year of the last circulation.) 
This sample was analyzed to produce Tables B.4 through B»7. 

One circulation sample was drawn and analyzed at the Seattle 
Public Library. This consisted of items returned to the circulation 
desk in the main library and in three branches over a period of 3 
days. Data recorded was the same as for the first State Library 
sample described above. Analysis resulted in Tables B.l, B.3, and 
B. 12 . 



randomly . 
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Samples of circulation £,rom Central Washington State College 
Library and Bellingham Publi| Library are similar in that they con- 
sist of complete circulation 1 " records for a fixed period of time 
in machine readable form. For Central Washington this was an eighteen- 
month period from January 2, 1968, to June 30, 1969. The sample 
consisted of 75,365 circulations of 30,876 titles. The Bellingham 
sample covered the period from January 2, 1970, through March 31, 1970. 
The sample consisted of 111,833 circulations of 34,724 titles. The 
analysis of these samples is described in more detail in section 
B.2 below. This analysis produced tables B.8 through B.ll and 
Figures B.6 and B.7. 

Additional data were collected in libraries visited by the 
research team. These were in most cases precollected statistics 
relating to the subject distribution of circulation and had been 
gathered by the individual library administrators in the course of 
their normal operations. Presentation of these data is given in 
Tables B. 1 and Br2. 

B.2 Computer Analysis of Circulation Records 

During the course of the study, the research team gained access 
to complete circulation records in machine-readable form for Central 
Washington State College Library and Bellingham Public Library. 

These records were analyzed by computer to extract various kinds of 
needed information. This section describes the institutions, the 
records and the analysis and presents sample outputs and a program 
listing. Results of the analysis are presented in section B.5. 

* Central Washington State College is located' in Ellensburg. 

It has been in existence since 1890, and started as the Washington 
State Normal School. It began granting master 1 s degrees- in 1947, 
and at present offers undergraduate majors in 42 subject areas and 
master 1 s degrees in 10 subjects plus the Master of Education degree 
in 26 specialities. Enrollment was 9,266 in the fall of 1908. 

The Bellingham Public Library was founded in 1904 and presently 
serves a population of 38,000people. It has two branch libraries 
in addition to its main headquarters. The city of Bellingham is a 
mixed suburban and light industrial city with one of the four state 
colleges located there. The reported total for number of volumes 
in the collection was 124,011 at the end of 1969. Circulation for 
the calendar year 1969 was reported as 411,993. 

In general the techniques of analysis for both data sets were 
the same. Essentially the, same computer program was used for both 
analyses and the outputs were essentially identical. Therefore, the 
description given here will deal with the' Central Washington sample 
and parenthetical notes will indicate any unique characteristics of 
the Bellingham data or analysis. 
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Both libraries have circulation control systems based on the 
IBM 357 machine configuration. This machine set produces for each 
charge out, an 80 column punched card carrying book and borrower 
identification information. Upon return of the book another card 
is generated carrying book information but indicating that an exist- 
ing charge, represented by the card previously produced, is to be 
cancelled. The charge out and return cards are matched and the 
charges cancelled. 

The first step taken when* the cards for CWSC were received was 
to sort them by call number and transfer the data to tape. The 
various data elements were reorganized into a different fixed format 
at this time to facilitate future manupulation. To insure accuracy 
a print of the entire data base was then obtained to check for any 
unforeseen problems. (This was not done with the Bellingham data 
since the program had been developed to a point of sufficient con- 
fidence). An analysis of the print-out revealed that the only major 
problem was concerned with counting different titles which had 
circulated. When the data were arrayed by titles (see figure B.l) 
the machine sort was performed on the whole call number. If the 
call number differed from the one previously checked in any way, 
the program considered it a new "title". In some cases this meant 
that different volumes or different copies of the same work would 
be counted as different titles if a volume or copy designation appeared 
in the call number. In order to include circulations of multi-volume 
or multi-copy works under one “title" we established the following 
logic. If call number 2 (the one being counted) is identical to 
call number 1 (the one counted immediately previously) except for a 
difference in the last three characters and two of those last three 
are either "c." or "v.", count this as an additional circulation of 
the previous title. If the call numbers are completely identical 
count this as an additional circulation of the previous title. If 
these criteria are not met consider this a net title. 

The final step was to generate a frequency distribution of the 
number of circulations per title circulated. Sample pages from the 
distributions for C. W. S. C. and Bellingham are shown in figures 
B.2 and B.3 respectively. The parameters were chosen to show the 
number of titles which circulated 1, 2, 3, . . . 24 and over 24 
times in the period. Twenty-four was chosen arbitrarily as the 
upper bound and seems adequate since only .099 percent of the titles 
at C.W.S.C. circulated more than this number. (.43 percent of the 
titles at Bellingham.) The distribution is broken down by subject 
to the level of two letters in LC, e.g. "QA", "QB" . (The hundreds 
and tens digits in Dewey on the Bellingham distribution, e.g. 

010-019 +, 020-029+) . 

The program listing is given in figure B.4. 



137 





00 

eo 

r-t 



I' I 
H H 



* ! 
Q Q 
a » 
< < 
I I 





© © 


© © 


; 


a 




1 1 


a a 


s ■ 


4 




H H 


w w 


■ ; 


a 




a a 


a a 


j ; 


o 




D D 


EH EH 


j 


a 




o o 


<4 *4 




1 




© © 


W W 




w 




© © 


1 1 




a 




H d 


a a 




H 




a 2 


H H 








i i 


Eh Eh 




© 




EH EH 


< <4 




4 




© © 


W w 




a 




W W 






o 




a a 


Q Q 


w 


a 


w 


a a 


W W 


w 


EH 


WEH 


Eh H 


<4 4 


EH 


1 


g H 


a a 


a a 


H 


a 


o ^ 


o o 


4 4 


EH 


4 


M 


a a 


a a 




H 


i^a 


i l 


i i 


Q 


W 


a 


• • 


d d 


a 


W 


na 


H H 


a a 


4 


H 


M 


a a 


«4 «4 




3 


co a 


O D 


Q Q 


a 


1 




o o 


a a 


o 


© 


mm 


© V) 


W W /< . 


a 


a 


^ H 


© to 


u q 


EH 


a 




W H 


<4 «4 


D 


o 


S H 


a a 


a a 


4 


q 



I 

; » -j 

| W V 
39 S 

! w i- 

|i I < * 
Eh Eh H 6- 
as Z 30 2 

8 0 O c 

U U L 



I ” 

! » 

>r 



© w w 
il i I 
WWW 
tx; S 3 a 
£■ H H 
I I 
Q Q 
as as as 
* < < 



a 


riii 


a 


: o 


i< i i 


: « W 


o o 


4 


a a a a 


w 


: a 


© w © 


a a 


a a 


i 


u u u U 


i 


; 4 


WWW 


D D 


CJ u 


© 


H H H H 


a 


1 i 


a a a 


EH eh 


© © 


a 


a a a a 


4 


* w 


D D D 


W W 


1 1 


u 


3 3 3 3 


a 


u 


Eh Eh Eh 


D D 


! a a 


a 


D 


a 


WWW 


U U 


1 4 4 


w 


© © © © a 


w 


DSD 


r r 


CJ U 


H 


a a a jo I 


H 


u u u 
1 1 1 


o o 


H H 


U 


uouu w 


O 


3 3 


a a 


© 


H H K H O 


M 


o o o 


H H 


w w 




© © © © 1 




3 3 3 




a a 


W 


tilt 


>4 


© 


EH EH EH 


Q Q 


4 4 


4 


w w w pm a 


M 




1 1 




a 


o o o c 


) o 


W 


X X X 


O O 


W W 


o 


III! 


EH 


o 


u u u 


a a 


a a 


a 


a a a w © 


a 


a a a 


>H JW 


w w 


Eh 


c o o o 


D 


WWW 


* 4 4 


q q 


l 


o o o o a 


a 


a a a 


a a 


D D 


a 


anna a 


i 


ii | 


i i 


W W 


4 




W 


a 


© w w 


a a 


I I 


H 


ssss 


l © 

1 O 


H 

H 


WWW 

WWW 


a z 
4 4 


w w 
w w 


W 


o o o c 


i q 


a 


a a a 


a a 


a a 


H 


q Q Q c 


i r 


4 


4 4 4 


a a 


w w 


3 


D D » D 3 


a 


a a a 


i i 


a a 


1 


a a a a o 


i 


u u u 


w © 


i t 


© 


l l l 1 


a 


a 


1 1 1 


H H 


H H 


W 


a a a a h 


w 


3 3 3 


> t» 


EH EH 


a 


u u u u © 


w 


o o o 


4 4 


a a 


o 


O O O O 4 


a 


a a a 


w w 


D D 


q 


a a a a q 


q 


© © © 


w w 


U U 



«■? 



i 

a 

D 

0 

1 

Q 

a 

* 

w 

q 

a 

w 

I 

a 

H 

I 

a 

w 



n 

0 
w 

1 

V) 

© 



I 

I 

a 

* 

g 

04 

0 
a 

1 

H 

a 



Q 

a 

o 

*< 

a 

en 

N 

in 

© 

w 

w 



w 

VI 

a 

w 

w 

a 

o 

a 

i' 

w 

0 

1 

w 

u 

a 

w 



> 

w 

a 

04 

>i 

M 

W 

a 

© 

*i 

1 

D 

O 

*S 

Eh 

a 

o 

a 



D 


04 04 


04 fM 


D 04 


04 


04 vN 04 04 


04 


04 


04 04 04 


04 04 


04 04 


04 


04 


04 04 


04 


04 


04 


Q 


o o 


04 O 


Q 

O 


vO 


O O 0 * o 


O 


o 


o o o 


o o 


a ;» 


a 


o 


o o 


in 


O 


o 


a 


in o 


CO 0 * 


a 


in 


rCDin 7 


a> 


o 


VD O 04 


a vo 


a 04 


in 


ov 


ov 0 > 


a 


O 


a 


w 


no m 


no T- 


w vo 




no a> 04 04 


q 


in 


O' in in 


cr cr 


O' no 


O' 


O' 


o o 


a 


a 


T— 


a w 


=T no 


o> o 


an a 


T“ 


O' a =t O' 


o 


04 


no 04 in 


a a 


r- nn 


T— 


T— 


q no 


T— 


a 


cr 


w a 


no r- 


04 1 ^ 


w a no 


St 


o a vo o» 


O 


no 


no no a 


no no 


a- cr 


49 - 


a 


o o 


04 


o 


© 


© D 


in o> 


m q 


© D vO 


T— 


no 04 no in 


in 


o 


ooo 


o> o> 


T- T- 


r- 


o 


a a 


rf) 


04 


a 


D a 


VQ VO 




Da in 


1 ^ 


in »- 04 3 - 


o> 


O' 


O' O' r - 


a go 


0 * 04 


O' 


a 


a a 


T— 


no 


<9 


USEH 

CODE 


o o 


£T O 


USES 

CODE 

0 


! no 


a o cj- a 


o 


o 


o o o 


o o 


j rn m 


no 


o 


o © 


q 


o 

i 


Q 



w 

a eh 
H D 
Eh o 



3 t* 

a «u 

3 Q 



© 

© 

W 



O 

ERIC 



o> cr 
t 4 no 

Q O 

a a 

VO VO 



if in 
r- 

x a 

vO 
no 
c o 
c o 



r 

VO 

l • 
> 
VO 

q 

} ^ 
i a 

| 04 

o 



I © 



f /1 

a 
w 
» 

X 

c 
& 
w 

*»j w m 

H H 
O <4 
H L 



W > 

*< a o 
H E- t- 

o » 

E-* & 



W ■ 

» Eh 
h n 

HQ 



a w 
EH 

w a 
a w 



w H 
q *j 
a q 

3 * 

u>t 



© 3 
© I* 
W 3 

u * 

u c 
*6 2 



0 

* 

W ff 
W X 
•4 e 
U X 



© 

in 

04 

no 



d «- o o 
q no a c 
no r- o 

ajco a 

vC vD v£ 



O' sj- * 
CO 9 7 

i" O' o« 
o ao a 
o O' o- 
o o c 



0)7 7 ff 

p- f r- 

I I I I 
o 04 04 o 

if V0 V0 Vf 

U W W i* 

a a co a 
c o o c 
r- r- v— r 
C O O C 



M N N 
4 4 < x 



no 

q 

04 

04 

O 



*4 



3 i- O 

n|o o 
q o »- 



© r t- »- 

04 VC VO VO 

in coo 

t- coo 

o coo 

o coo 



a a 

VO VO 



l£ VO VD 

if m in 

V © © 
vC VD vO 

o no no 
coo 



ti M N 

■ a *4 



no o* 

O T- 

no no 

. © © 
. © © 



04 04 

no no 



■to it 
W W 
l'- O' 
in in 
© © 

a © 
no no 
o o 



*4 p4 



© © 
04 © 
O t- 



© CO i © 
© © © 



© © 
O' O' 
o o 
© © 
O' O' 
o o 



© © 
u u 

If 1 © 

o o 
© © 
o o 



If T- T-* T- 



04 d 

SSj 

a oS 

© VC 1 



o a 
© © 
© if i 



o a 
o q 



© vc 
© a 

i- r 
I I 

no nr 

© t/ 
it 4 
O C 
© VC 

o c 



ta o 

*4 4 ! 



i 

© 

a 

w 

a 

a 

D 

a 

w 

•4 W a» 
H W r 
O »4 
H U 



W >4 

< a o 

H Eh M 

o a 

EH H 



© 

© 

< 

W 

u 



i 



in 

00 O 
rD O 

O LU 

«-* o 
o < 
oc ft. 



8 

s 

g 

S! 

s§ 



>4 l/> 

£ < 

|o 

3 > 

CD 

w 

O Z 

9 2<n 

CD r,n 

IS 

<C 



a 

UJ »t 
> PNJ 

O 



£| 

M trtgj 

!> 

Sg 

Si 

- UJ 

►3 e£ 

S u - 



Iub 



D 

C 

X -* 
O «H 
UJ 
X 

u 

o 

ID -< 
lii 

y 

*-» 

i- c 



X 

X 

2 P- 



o 

ERIC 



*0 










00 




pnj in — • 


c ^ m r\j 








00 PNJ PD 
















'O 




c 1 






p4 


, 1 


1 














| : : 










in j 


i -J 




; PNJ ! 


o 




— 1 PD —T 


1 r~ PNJ ’-4 •— t O' 




PNJ 


00 


m 




! 






| 


1 PD 




* ; 


j ** 


>0 






p-l PNJ 




! 


j 




! 


1 
















*■ j 


L 


•H 




CSJ 


i * 




c* p- j 


1 

^P**PNJ«— (0'p^p\j«— <c 


PNJ N 




p- 


X PNJ 










; 1 


I in. 




PNJ 


I . CM • 


't 






PD PD 




i 




I 










i 


PNJ 








pd 




.* 




_ 




PM 


m in 


in OV P- PNJ PVt PNJ, 


P*' '4" 




PNJ 


, PNJ PNJ »f | 












! f*» 




h- • 


*«4 PD I wm • PNJ 


in p* 




PNJ 


i" j | | 


















i j 


PD‘ 






PNJ 


— < rsj 


PD 




«0 


O' 


PD 


O in i-» 


PD 00 <t\ <D p* 1 P- h- PD* 


•M. O' 


PNJ o 




\ I j 

• *0 <D C : 












PD 


p^ 


pnj in 


PNJ PNJ p-» s PD 


O' PNJ 


1 




; pnj o »■* 








i 








PNJ 


1 

; | ; 


in j 


I ' < 




H pJ ; j 




(VJNH 


a 




<* 




PD 1 


O' PNJ 00 


— i p-i O! *C *0 IT — < 00 00 


O mi © -• PD PNJ 00 


PD 


tv pd x in’ i 












00 


PD; 


in ao ^ 


P- O' PNJ' *0 PD* PNJ PNJ >o: 


co m 


P- (V 


o 


1 O' O rn* 1 












pnj 




PD 


i 1 








1 PNJ PNJ i i 


















; j ; 




; ! 




j t 


ID 
















1 ; j 


1 


f | 




i'll 


ID 


U O CD 


r*J 




-J 


1 


O 


OU.I, 


n jra o;w>> x! 


J' CD 


OO-7 0£ WH 


-J 


{ 1 < «tf 


< 


<<< 


< 




< 


CD CD CD 


ffi 00 ffi 


CD CD (O' CD tC CD* CD CD CD' 


1- < U 


O Q O O C_> U 


*- < 


a e a a ' ■ ; 


«J 






Z; 


1- 








; j 1 


Z h> 




Z 1- 


* • ! 


U 






** a 








| J { 


— o 




~ c 












c- 










>- 




1- 





151 






oc 

CO c UJ %fr 

m c > <n 

c 



O UJ 
«-* CD 

o < 

O' CL 



3* 

<NJ 



W) 

ro 

P- 





i *2 


p* 




m 






•*4 




















V) 
















1/3 (\J 


**• 




vO 










< h- *- 














& 


-1 X 
u o 














S 


>• y H 




I 

I 

*? 

z 

T 


o 






w* 


pO 

*H 


oc o ^ 














vJ 


UJ 
















Z . X 
















a u 














V 


- _ , o 




H H H IP H fO 


ri 






w* 


H 


h- <*> t/1 ^4 






H 








s 


^ ca r 














£ 


CO K 
















'K gpO 1 


IT- 


(NJMphpJIP^JNJp-i 


C- 








«J 


•«st 






P. 








»c 


*- r^D 














too 

c 


o i 

be co 


tr 


%r (\j pm 3- r*- m fs.' 


O' 






w* 


-_l 


>- U- 






(NJ 








H 


o CO 














QJ 


Z X 














CQ 


UJ o 
















x rs 


O' 


(V IT If -. oC 3* CO r-» 


IT- 






pp* 




. c? 






r* 









rr, *-> <r 



r-f <—*<—* CNj 



^ 3- rsj cr 



C' fO(\J^-^^r-finOC 



m i-» <>4 fo csj <m 

fsj 



U 

•H 

o 



® rv it O' p-- p-- cr in 

(NJ H 



i^^r^roO'O'h-mr'ir, 
»r <-*m <— i <\j c r ' «— • <\j 



%OfM^O^^h-friCC««C!7' 



h*h’H»t<or , * r,4 h'CO't 

•m «-* t\j tr. 



(Men omo*-*h-<-*r>tr 

0 s <3 IT fN >$■ IP ^ • fC| 



crrocx^oc^m 

CM ^ O' IT, ^ CC CT <NJ CO 



CO 



M H O N h- 



't'tocvrjr-ro^m 



co rsj o o O' oc* f* e o f*» 

cs. ~ <nj ro rn {*', (\j r- 



po r- m nc ia r- cr minir 
«-* 3* »?• «-*<-• IT N IT. I**. 



't C N ^ S O' O' ^ O 
NHiC^OlT'fruT-Oir 
^ N h m H H «-* 



mincotf'vO<Nj(\jmxrcc 

H P"| 



O 

cr 



^ifi©in»ro'fnO'<-'P» 

3*%Otr^frtO^(NJO'^ 

r-t «-* (\J 



3 

ERIC 



< 

-j 

o 



o— 'fvpr. xj-mvor-cocr 
pnmwrmmromr. rn 



■ < 

; i- 

4 O 



o tv r; 'tmoKeo 



• <* 

: h- 

• o 



o^-tj\jm>rm*or-cccr 

LO LO tO UA LO LO LO LO LO LO 



10 Z 



INT 

TOTAL 835 46? 251 152 



r> 

0} 



$ 



2 

o 



J ►* 

M o 

S CD 

<.o 

S u 

s 



ifilD l£ \£JlCvi;s£>vO'0lDlOlOy3lOlO 
QOOOOOOOOOOOOOO 

*-*-*-»— »-r-f-r-r-r-»-»- 

OOOCOOOOOOOOOOO 
EC ' 030 CO 03223022 
tsutrutrotrcrtstrctrcruo 

WWMWWWWiWWMWWwWW 
>>>>j >>><>>>>>>>> 



V X 
«H H 



E-» H 
3 3 



1 J kD U5 O VO 
o o o o o 
r r; f r r 
C O O O O 
ic n cc co cc 
t* t3 U f O 
- W W W 
> > > 



sj sqi 



o o 
tn a 
t5 t* 

w w 

>i> 



UO\0 <C^ lv C^U-'fi\DVCvOiry)vC\C'C'£ l 
oooo ooooooooooo o o 

r— r— r— *- r— r-'r- 

OOO OOOOOOOOOOO O O O 
cocom mcr. mpQaaCTFirmffn 

tr m tr tr- tr t? » u u « u « ts o u e 

WWWWWWWUWWWWWWiWWW 

>>> >>^>>>l>>>:>>>i>>>: 

i ■ I 

i ! i : 



• 

X 
• X 




ic • 

' w x 


• ~ r~ 

; x vc r- ; it 

1 x ~ . *- . * — ' 




X X 


X 


x X 


X X X X X X X 


X 


W K 


w 


w « 


. w u w W W W W 


w 


03 2 


04 


K 2 


<k k a; ps k c; a 


3 


D & 


O 


■ tz) D 


1 D D D 1 D D D D 


52 


Fhi H 


E- 


H E-t 




FH 


U U 


U 


O O 


U U U G U U tJ 


U 


H M 


M 


H H 


H M M M M M M 


M 


p, a. 


cu 


3 CU 


CU 2 CL CXj Oj Ph d+ 


Pu 









r- e-i 




cu 






1 


t 


m 


>- M 








2 3 


tn 


2 


• « 


4 


j— 


w 


u 


04 6-4 






• • 


M c 


3 


M 




4I~> 


;T 


to 


0 


«£ 


• 




0 0 


* • 


k 




in a • 


f" 


in 


•» 


L? 


> r- 


F- 




in tr. 




E* 


O 


—'--'X « 


• • • 


w 






tn 


3 




M Vi 


c c 


u 


Cl w 


X X X X 


X X X X 


X 


04 


tn 


tn 


O 






,v« t- 


< 


cn w 3 








3 


w 


w tn 


3 


• 


O O 




2 


0 E-» 1 


w w w w 


0 . WWW 


W 


kJ 


3 


2 03 


• U 


0 0 


lD VO 


2 2 


«s 


03 Ei E-t 


04 3 03 03 


03 3 03 03 


03 


< 


M 


H 3 


• 


r~ r~ 


p* m 


0 tr 


w 


O M 3 


3 3 3 3 


3 3 3 3 


3 


> 


w 


w c 


»m w 


0 0 


< 1 


M M 


0 


U « 3 


H H H H 


EHPE 


E* 




w 


W (J 


2 cc x 


• «— f— 


14 sc 


tn tn 


w 


wow 


O O O U 


u u <J U 


U 




a 


& G 


onz 


u * 


■ t CD cc 


tn tn 


0 


03 M 


W H H M 


M M M M 


M 




w 


W 


VI 0 w 


wain 


» Jfi H H f 


rt iC 


tn 3 


W 


3 3 CU CU 


CU CU CU- CU 


CU 




3 


a: r 


tn c h 


CU L> T— 


3- C St 




H 


O 04 W 








w «- 


<N 


t*3 


M •* > 


a os 


CM c 




tn 


< 03 


CN 






3 1 


1 te 





c 

w tn 
w w 



> 0 


h cn < 


>• 


M 


6" 


M 














D4 w tn 




c 




1 












• 2 3 • 




>- tn 


2 




w tn M 






> M 




m tr. 


> 


3 54 


< 


tn 


O 


E- 




u u 










O h 35 


tn 






PT 












> X W t“ 


cu 


E- tn 


3 


ni 


w tn 1 






2 | 




3 • 






ST. 


M 


Pi 1 


• U 




W &’< 










O 


C M 


C5 


tn • 




C 












0 | W | 


w 


w 


W 


1 


w w 0 




0 


C > 












> 


tn 3 


Cri W 




03 Cc 










K M C 


04 


0 CN 


CJ 


c 


2 










1 EhW 


2 


L> 


W 


rr 


r4 u O 


c 


w 


> P. 




2 






• 


H 


w 


W GT 




1 1 


i 










2 E^ 


c 


3 1 2 


1 


3 U 


2 


=r 




v£ 


3 


• t D Hr 


>• 


CT- O 


M 


»“ 


M u O 


2 3 2 


t-4 


1 < 




O 




• « 


Ci 


C 


2 F- H 


i 


2 E- 


& 


9 






3 


O 2 


L> 


c U pi 


3 W 1 


| 


CN 


CN 


rvj 


w 


O X D W 1 


H 


a <rt 


w 


1 


w «s 1 


| W I- 


J 


w > 




M 




2 2 


w 




O 3 


» 6h w 


H O 


0 2 






2 U C 


W 


uuij 


2 


W 2 


3 


| 


| 


1 


•J cu 1 in 








IT- 


2 


2 W I 


> 


w 




H . 




O w 


t — 1 r*^ 


H 3 


3 3 0 




M 


G 






M 


U 


£33 


WWW 




w w 


W 


tn 


2 


tn 


w 


2 f- W 








w 


w 


2 w d: 




c 




< & 




M H 


M 


2 


E* s: 


74 P fU H h 


tn 


hi 




U 


C 


C- 




0 . | M 


c. m tn 


tn 


C 3 


C 


M 


| 3 O O C 


O 


0 


0 


C 


0 0 vs 


cn M 3 


<4 


w 0 


u 


U M 




5- H 


Pi w 


< c 


CEE 


UGH 


E- 




w 


04 


« w 


1-3 


E- P. 


Hi 


3 3 


3 


C- 


Cl 


2 


w 


E- C *- «“ U 


*“ 


»“ 


f“ 


O 


^ ^ 3 


3 w c 


u> 


3 »“ 


w 


M | 




M 


JC 


£4 


U3 O 


U 3 2 


uz w 


> 


O 




03 


c 


0 u 


w 


< 2 
















3 


















3 


w 


• 


W W 


0 


2 


3 1 


1 C 


O 


W W VI 


W 




1 


u 


u c 


3 E- CU 
















CU 


















1 


M C 


03 


W 3 


0 


C 


C'i W 


E- 1 


u 0 : r«i 


a 


tn 




2 


w 


w w 


*ai 


c »■ in 


m in in 


IT. 


t r, 


in 


IT 


tr- 


2 in in 








in 


IT 


in in ir> 


m 


tn 


Ei 


H Cc 


O 


*e I 


1 


a. 


M O 


U E J 


1 


tn tn 








M 


03 


K 3 i-3 


O M O 


000 


C 


0 


0 


O 


c 


MO 0 








0 


O 


c c 0 


0 


0 


O 


2 tr 


3 


E-t W 


w 


H W ft! D1 3 M 




|t5 


w 
















































w c 


h tn h 


E- 


>23 


3 CU 






E- 


•4 
















































O 03 


3 


2 *«r < 


2 O O 3 2 M 




< 


M 




3 
























T— 


















Cl 


M Cl 


< 


m a 


3 


W 


u tn 


C M W 




3 


W 




Cr, 








O 
















0 


















W 


0 c 


O 


0 0 


O 


O 


0 c 


0 0 


000 


O 


O 




O 


C 


O O 


0 


















00000 


O 


m 0 


0 


0 


OOO 


OOO 


0 


0 c 


O 


«- <n no 


=r m 




pn 


st in ic > 


CO tr- c 


r* 


(N 






<N 


on cr 


in 


















r-cccro*- 


CN 


CN rr 


iT 


in 


\s r- or- 


tr c; t— 


CN 


r^i ^ 




000 


0 c 


O 














C 


O 


0 0 


0 


















ooo<-4- 


f“ 


r- r— 


1— 


r* 


r- ^ t- 


r- PN CN 


CN 


CN f*J 


O 


f— 1 — 




«“ »— 


f“ 


»“ 


T— T— 


«“ f- 


»“ 


*- *- 


t— 






CN 


cn ni r-a cn 


















CN CN »N £N CN 


CN 


CN CN 


rg 


CN 


<N CN CN 


CN CN m 


rv 


CN 2 


m 


0 0 


OOO 


O 


0 


O O 


c 0 


0 


0 0 


O 


O 




C 


0 


0 0 


0 


















0 0 0 c 0 


O 


O O 


0 


O 


OOO 


OOO 


0 


O O 


0 


0 0 


O 


0 c 


O 


0 


O O 


0 0 


0 


0 0 


O 


O 




O 


0 


0 0 


0 


















00000 


O 


O O 


0 


O 


OOO 


OOO 


0 


O O 


0 


«“ (N 


CO 


^ in 0 00 


C-. 0 


4- tN 


n 


cr it vo r— 


cr- 


CT- 


0 


*- fN 


r*' 


=r it to 


r- <r> 0 


c 


f— 


CN 


rr> 


rt iT, \£> t~~ & C 


O »— f\! 


pn 


rT 


true v 


2 0 0 




cn 1— cr it 


O O 


C 


0 0 


O 


0 


0 t- 


f T— 


r— 


^ «“ 




1— 


r— 




M CN CN CN fN CN CN 


(N CN <N 


m 


rn m 


m 


r~) 


m n m m m 


& 


ST IT 


si 


rT 


St ^ ^ 


st cr it. 


in. 


in it. 


tr in 


O O 


O 


c 0 


O 


0 


0 0 


O O 


C 


000 


O 


O O 


O 


O O 


O 


000 


O 


O O 


0 


0 


O 


0 


O 


00000 


O 


O O 


O 


0 


OOO 


OOO 


0 


0000 


O O 


O 


0 c 


O 


0 


0 3 


O O 


O 


0 0 


O 


O 


O O 


OOO 


O 


000 


O 


O O 


0 0 


O 


0 


O 


00000 


O 


O O 


O 


0 


OOO 


OOO 


0 


0000 


O O 


O 


0 0 


O 


0 


O O 


O O 


O 


c 0 


O 


O 


O 


O 


O O O 


O 


000 


O 


O O 


0 0 


O 


0 


C 


00000 


O 


O O 


O 


0 


OOO 


000 


0 


0000 





I 



SD Vt> -sO 


•x 


vO sc 


s 5 


sC sc 


sc 


VC 


sC 




<C vC ■£; Mj 


vC 


SO 


v£l 


so ro 


so ro 


ro ro 


ro 


ro 


ro 


o 


ro 


ro ro 


sc ro 


ro ro 


ro 


ro 


ro sc ro 


ro sc ro 


ro 


ro 


ro 


ro ro 


o o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o o 


o 


O 


o 


O 


O 


o o o 


o 


o 


o o 


o 


o 


o 


o 


o o o 


o o 


o 


o 


o 


o o o 


o 


o 


o o 


o 


o 


o 


o o 








r— 


f“ 




f" 


r - 


*“ 


r - 


r" 


r" 


t- r- 


r- 




r— 


f— 


f— 


t— 


f— 


?» 




r- 


*- f- 


r— 




»“ 


r*‘ 


r* 




X— X— 


»“ 


x— 


t— 




r- r 






x— x— 










o o 


o o 


O 


o 


o o 


o 


o 


O 


O 


o o o 


O 


o 


O 


O O 


o 


o 


o 


o 


O 


o o 


C 


o 


o 


O 


o o o 


o o 


o 


O 


o 


o 


O O 


o 


o 


O O o O 


o 


o o 


crv cc 


cr 


tr 


CC 


ro 


cc 


ro 


ro 


ro 


CC 


ro 


ro 


romro 


ro 


CTi 


ro 


ro 


ro 


ro 


c 


ro 


ro 


ro ro 


ro 


m 


ro 


ro 


cn 


ro m 


cr . m 


ro 


a 


ro 


ro ro P p< 


cc 


c ro 


DC 


ro 


ro 


ro ro 


« V 


ir 


o 


If 


15 


C 2 


ip 


c 


t* 


r* t* 


(5 


e cr 


r- 


i? 


t 5 


IT 


w 


t* 


cr 


V 


c? 


e 


12 C 


w 


L" 


e t 5 


tf 


to tr 


«5 L" 


(2 


o to 




O O 


to 


t r 


L 1 ' tO 


t? 


to 


to 


t» tD 


PJ pi 


pj 


pa 


CM 


P- 


Pm 


pi 


p: 


ro 


ro w 


pa ro pa 


w 


t: 


pa 


P. 


ro 


ro 


ro 


ro 


pi 




P ca 


pa 


ro 


« 


ro 


pa 


p: pi 


pa p- 


pi 


w 


p; 


pa 


pa w 


pa 


PJ 


p: w 


W 


pj 


w 


p: p: 


> > 


> 


> 


> 


t> 


> 


> 




> 




> 


> 


> > 


> 


o 


> 


> 


> 


> 


> 


> 




> 


> > 


> 


> 


> 


> 


*> 


> > 


> > 


> 


> 


> 


> 


t> > 


t> 


> 


> > 


> 


> 


> 


> > 



CO 



o 

*— I 

Pm 



03 CJ 
W «r W 
Q Q ro 



o 






• » • i • ^ 




*■- 


• ^ 


• 










<N 


*" i i 


• 


— -s —CD 




oc 


— rn 


— 








Pa 




<n e* 


X 


ro =f cc- r-* cc ro 




r- 


sc rsi 


s O' 








if) 




w * <T O 1 ' 


X 


















nJ 


X 


x to in 


X 


xxxxxxxx xxxxx 




>3 


O' X 


O'. 








pj 


pa 


pa pa pj 


ta 


wpaWKBfcWtc.PWwWii: 


pj 


Pa 


pj pa 






• 






os 


ro ca ps 


ro 


os ro os cc ro, ro ro ro or, os ro ro ro 


ro 


as 


ro ro 


ro 




PM 






o 


S 3 0 ‘ O 


o 


0 000000000 0:00 


o 


o 


o o 


D 




1 




pi 


EH 


Em H : Em 


Em 


Em Em EM Em Em E~ Em E- Em Em EM E>< E- 


E- 


Em 


E-* Em 




pa 


u 




u 


U 


U U U 


CJ 


uuuuuuuuuuuuu 


L> 


u 


u u 


U 


05 


pa 




&s 


H 


H H H 


t— i 


hmhhhhhmhh»~hh 


H 


H- 


H H 


H 


iJ 


ro 


• 


p: 


cu 


Cm Cm CU 


ro 


ro ro ro ro ro ro ro ro ro ro ro<ro ro 


ro 


ro 


ro ro 


ro 


K 


l 


o. 


E*« 




















PS 


M 


z. 




















u 


1 


pj 


















• 


pa 


to 


in 




- ^ J 




a 










PS Pj 


o 


CD 






CD *s «r 




pi 










X ►* 


u 


o 


IH 




PS » SS 




-a 


in 








1 1 




to 


X 



PJ C C 
a; hh 

E- Em 
{/!•<< 
EiE 1 E-< 
K S S 
*T Dm Pj 
H E K 
WOO 
u cj 

< 

P' o o 



in 

pi 



e* co 
o \c 
<c 

to 
to ro 
ro o 
sa cj 



U' 

ro 

« 

I 

Em 

C 



to 

o 

cc o 



to 

O 



I 

P 3 

10 

O 

P 



E-i E-< 
OS K 
P 4 W 
to 10 
as X 
H M 

O O 
P p I 



- ~ N 



C E- 

Z - 

I • CM •O' 

L> • OS • . 

UOtCSWfc 
< o E O > +-3 

tJ 55 »- C «ct 

O | I h E I 03 

H < U' O 

M P 05 CU 



X 


ro z. 


i 


es 








« 














H CJ 










o 






ro 








CJ - - 


- 


1 




IN 




cn 


o 






- 


u 


o < 


E- 


•« 


Pi pj 






ro 














ro' o 






in 


pj 


cj pj 




O- 




c 








ro 




i 


£3. 


o 


C 




c 


o 




U Em 


O 


• 


o o 






o 














pa 






c 


D 


pj 


D 




o 




CT 




O r PJ 


PJ 


o 




in 










ro 


— 


P. o 


ua in 


Pj 


« ro 


Pi -J 






CJ 














O X 






ro 


P 


ro 


P : 












ro ro. > 


> 


o 


ro in o 


c 


o 


— 






fN 


ro 


Em 


o o. 


•f, c 






:U 














W Em 






o 


<■ 




rt 




% 




c 




o o 


O 




o 


pa 


p 


ro 


ro 


EM 




D 


cn x- 


pa 


o 


h n 


>■ > 






c 














os o 






U 


> 


p 


> 




CJ 




z 




COE 


E 


o 




CJ 








O 


r- 




H 


o ro 


O 


F* 3 






















< 






p: 




«: 






p- 




pj 




U 1 




ro 


— 


o 


S 3 






C 


*— » 




in 


< 




CJ - 






















i 






ro 




ro 




• 


ro 






• 


ro - 






< 


< 


H 






1 




CN 


pa z 


in 


in 


Pi 




















Pi 


I-: Pi 










c 




55 


i 




ro 


a 


o a o 




X 


— 




1 






m 


e: 




Q l-i 


z in 


M 


in pa 












ro 






on 




fr P 






—3 




ro 


, 


O 


a 




c 


M 


o 




Q 




ro 


C 






X 


w 




C xc; 


E-i O 




o 












X 


P*a 


O 


c ro 


EM 


o u> 






«T. 








P 


p 






1 


r > 3 c 




i 




> 


c. 


c 




o 


ro 


S 3 


VT. Em 


-=£ ro 


G 


pa pi 






*— 


CM 




I 


e- 


c 


c »; 


Pi 


XCT Z 






ro 








tn 






Cj 


ro 


ro 




ro 




c 


u 


z 


o 


tn 


H 


p; 


Z 


Em O 


OS CJ 


C 2 < 




ro 


ro 


ro 


c 


Em 


< 


ro ro 


ro u z ro 


E< 


1 ro 


• 


ro 


o 


ro 




! 


p 


Em; 




p u 






X 


=r 


E 


1 


1 


p 




i 


ro 


ts o 


O u 


o ro 


rt > 




ro 


—3 


P) SJ 


z 


OS 


Q P EM 


p; i i pj 


i. 


ro in 


w 


pa 


ro z 1 w 




ro; 


> 


O' 




03 




* os 




l 


IN 




ro 


03 


i 


o 


X 


H 


z-u 


o ro 


CJ os 


ro 


Em 


►j 




*r O 


1 


Pi 




—3 <r 


►j ro ro -3 
-l pa ro '*-3 




ro 


z. 


pj 


m 


H P 


— 


c- 


H 


ro. 




1 


o a c x 




E-i 


1 




oa 


ua 


c 


ro 


ro 


1 


H 


u « 


w l 


O 


ss o 


• pj 


1 


l a 


U 


tn. 


Em —3 ro 


EH 


o 


H 


-3 




1 P 




i 


O 


z. 




a 


ro 


H < c 




O 


in 




LO 


in 


o 




rtj 


X 


C 5 C. 




os E* 


Em t. 


»- C 


Em M 


ro 


ro i 


CJ 


z 


o 


H O 


h in tn m o 


ro o 


-3 


H 




ro p 




ro 




H 




H 




1 - Em 




O 


c 






o 


a 


f 


> 


ro 


as as 


o 


cn ro 


1 1 


o ro 


roo.ro 


«c 


pi 


o ro n 


ro o o>ro 


c 


ro x- 


1 


P. 




L-> 




CJj 


P 3 










ro o 






ro 














< 


C C U p^ 


*C G 


i *a 


in tn 


O' 




ro 












ro 








ro 


a 


CJ o 




tJ M.O 




pa 






ro 


ro; rj 


ro 


Pi 


t* 


U O 


O X 


E- Em 


rj P 3 


ro cc 


1 




















c 










j 


o 


w 


Pi 


C 


o 


> 




> 






> 


> 


> 


> 


> 




pi pa 


►J < 


< O 


a Pi 


o o 


ro.m. 


m m m 


in 


m 


IT. 


ir. m 


ir. un l - *' m 


in 


m‘ 


Em in 




un^u - . 






o 


ro 


ro 


PS 


Q 


ro o ro 




o 


ro 




c 


o c 


o 


O 


P- 


ro ac 


cn —a 


o c 


h ro in cn 


z,o 


O 0,0 


o 


o 


O 


o o 


o o 0,0 


o 


o 


in* 


O 




o o 




©. 


Pa 


o 


l 


ro < 


MEM 




E 


H 




E 


a. 


i* 


ac 




p 



OOOOOO 

rs co =t m sc ro 
o c o c o o 
ro co ro ro co 
o o o c o o 
o o o c o o 



ro 

DC 

x ro ro‘ ro 

c o o o 
C «- fsiiCD 

«— «— r— t— 

rr m rr nr, 
O O O C 
O O O O 



OOOOGOOOOOOOOOOOO 

r’Corainchcca'O^tNfnainoh 

CCCOOOOOC^^^-^^^r-^ 

st=r=r=rsj , =f=f=rrr = j'sj'sj' = fa'ct=t=f 

ooooooooooooooooo 

OOOOOOOOOOOOOOOOO 



o o c o o o o 
»- m co :a* ir u: ro 
o o o c c o o 
m tn in m tn in m 
o o o o o o o 
o o o o o o o 



cj 

c 



o o 

T~ <N 

o o 
o c. 



cc 

o o o 
ro =f to 
o o o 
o o o 



oocoinooo c oco 

tJ OOOOO*'"^ - ^*”^-^’^ - 

O OOOOCOOCOOO© 

i- i- i- — 

COO OOOoOOOOOOOO 



rsi to 
o 



o 

ERIC 



r^cccrOf-nJrnrrioon-cooOf-njm^ioor^coirox-niro^ir. o n cc ^ o »- m 
trtntrioicvo^ic^soio vdac r- roro n h n p- [s. ^ n co od ec- cd cc cc w k co tri e* ^ u* o> w- w- 
oooooooooooooooooooooooooooooocoooocooooooo 
0000000000000000000000000000000*000000000000 
O O O OOOOOO 000000000.00000000 OOOOOOOOOC 00 0:0000 



• ,,rn=rcTvx ro x o 
n C 1 on O' O' ff: o' 



o «- cn ro =r in 
oooooo 



OOOOOO 

OOOOOO 



\c ro co c- o *- cn 

O O O O «- r- 



o o o o c o o 
o o o o o O o 



154 



vO '£ vO 


VG 


vC vc vg 


vc 


VC 


vO 


vC 


vC VC \c 


\C 


vC 


sC VG 


vrv vc 


vG 


VC vC 


vC vC 


vC 


poo 


O 


O O o 


o 


o 


O 


o 


o o 


o 


o 


o 


o 


o 


o o o 


! o 


o 


o o 


o 


r* ^ ^ 




«— 1“ «— 


r— 


*— 




r— 


; r— T» 




«— 


«— 


t— 


t— 


T- 




■ «— 


»— 


«— 




o o o 


o 


o C o 


O 


© 


o 


O 


o o a o o 


■ o 


o 


o o 


O 


o 


o 


o o 


o 


CT (T CD 


cn 


cd cr, cr 


cn 


<r* 


CQ 


CD 


cr cd 


CQ CD 


CD 


CD 


CD 


CQ CD 


CD 


. CQ 


CD 


cn cd 


CD 


u cr tr 


C 


e tr w 


13 




t* 15 


W t? 


t5 


13 


cr 


t? 


tr 


W 15 


15 


r£ 


w tr u 


t* 


WWW 


w 


WWW 


w 


w 


w 


W 


w w 


w 


w 


w 


w 


CrJ 


M W 


W 


rq 


w 


w w 


t K 


> > > 


> 


> s* > 


> 


:> 


> 


> 


> > 


> 


> 


> 


> 


> 


> > 


> 


>■ 


> 


SSM > 


> 



ERIC 











• 




P 
















W 




C 
















o 




1 
















o 




« to 
















CD 




CD 
















1 




H p 












Sr. 




Cu 




O W 












h-i 




O 




c 












1 




O 


« 


1 c 


• 










W 




W 




in e- 


w 










cn 






E- 


cr 


u 




t 






o 




o 


p 


O t— 


< 




u 






w 




E-i 


O 


tn 


04 




w 












1 


w Cu 


tn 




Cc. 






c 




C 


in 


o 






1 






E-* 


« 


13 


CD 


X rt 


t>- 




o 








W 




c « 


E- 


CD 




< 












CD E- 


O % 






w 








Eh 


Z 


■*-* S 


rf £5 


w 




oc 






n 


M 


M 


o 


1 M 


•«> 










P E-> 


1 


sc 1 


W | 


« 










«r 


l 


in 


P CD 


w w 






c 




« 




04 


CQ 


Z CQ 


tr CD 


W 




E< 




if. 




c 


O 


I n 


Z O 


w 






• 


as 




o 


W 


z in 


hi W 


c 




O 


CM 


o 




w 




cr 


W 






tr 


W 


sc 


% 




O 


o 


o 


p 




kD 


I 


* 


o 


H 


O El 


O E- 


z 






< 


w 


% 


E-i 




E- 


t- 


M 


• 




I 


> 








t— 




u 


u 




W 


o 




c 






. . 


«£ 


p-l ; 


tc 


cn 


£ 




G 


O 


Z Q ■ 


z o 


w 


03 












O 


W O 


M CO 


04 


1 




o 


o 




•* rt 


1 < 


1 **C 


w 


e-» ; 


• 


Eh 


H 


M E- 




DO 


, w 


OS 


— ! 
P . • 1 


u 



to 

cr 



• c : • 

D CD Z • *- 
. O Z O 
o U Z M W W 
-I I H *-3 >■ 
a K < c C 
jcotu e i E 
) W WD ^ ! 

C D 3 D CD 



• 








o 


cn 


o 




£5 










o 


w 


w 






Eh 










, 


a: 


o 




Eh 


Eh 


E Eh H 


tq cm 


• 








1 




cn 


* 








cn 


. w 


W 






O 










w 


l 












1 


o w 


Si 








o cn 


c 


*— * 


zc 


• 








E- 


Eh 






o 


O 








z 


Eh 




O 


CM 






tn 


o 


k- 








tn 


n 


«— 




V- 


w 








r- m 


M 








w 








M 


C 


C Eh 


1 






CD 


w z 


1 






in 




s 




as 


1 


c- 






£• 


in e- 


H 






c 


<x 


h a 












Itl 






S 


1 w 


to 










cn 




w 


cn c 






Ci.‘ 


» 


1 






Eh 


I 


c w 




1 


% 






a. 






in 


Ci F“> 


GTi 








z 






c*» 


cc 


c, 






E‘ 


n 04 


DC 








Eh 


1 


P3 




E- 


u 


D CM 


c 


o. 






O h- 


5 








w 


P 


H 


M 


D 


1 






1- 


G E- 






Ei 


CO 


E- 


1 






Ol 




1 


u 


z 




vO c 


o | 


<Ti 






z 


Ei 


Ei 


o 


1 


cn 


04 






1 


z c 


CD 






rr 


o. 


u 


a 




Eh 


w 


VC 


C3 


1 


1 


n! 


CM E- 


w >• 








w 


M 




o 


&-» 




c 






ft- 


k- w 


*C 






c 


E- 




c 




in 


» 


• CM 




D3 


C3 


1 


1 


K 


G 






I 


1 


«— 


1 


c: 


c 


c 






ps 


1 








1 


z 


G 


d: 






z 


Z . | 


T 




w 


K 


in 


C mf. 


Ei 






CO 


>- 




in 


*3 


Ei W 




• 


•r- 


cn c 


w 






C«3 


C. 


EH 


K 




X* 


M 


o in cn 


C4 


in 


tn 


P 


O 3* 


H > 






% 


tTi 




p: 


w 


> 








w 


> 


C» E- 


z 




• 


;< 










c 




C3 | O 


1- 


o 


o 


O 


0i 




t— 






P 


< 


> 


o 




t— 


c 




w 




O 


M 




z 




tl 


t— 


C 


• 


w It; 


O 04 












O C*- 






O CD 


i> 


C 


cn 






f- 




E- W 


» c 


sz 




cc 




E-- 




F- 


p, 


c. 


in 


04 1*: 


w 


w 


w 


w 


h; hi 


o C* 


O 




C 






z 




> 


Q 






H 


> 




c 




c 


u> 


1— i 


O 




D 


in 


Q 


c as 


> 


> 


> 


> 


^ > 


r. 


o 




r. 


w 


W 




w 


o 


O 


c 




H 


C 


W W 


X 




u 


o 


w 


P c 


1 


i— 


•J 


Ei 1 U- 


o 


o 


c 


c 


c c 


K 






t 


M 






M 


r 


< f* 




1 


z 


M 


CiC 




1 


z 


c* 


c 


IT 


W 


c 


u 


(DXH 




Z. 


rr 


Jp 


z z 








0. 


















04 










w 










in 






u 


















o 


















c 










> 










o 






w 


















c 


















o 










o 










w 
























w 


















w 




















u 






u 












in o 


o 




o 


P 


o 


o 


o 


o 


C 


c 




o o 


o o c 




o 


o 


o 


o c 


o 


o 


c 


c 












r- cr 


p 




t— 


CN 


m 


cr 


Ln 


vC 


r- 


CO 




O' 


c. 


«- (N 






cr 


L*. 


vO 


r- 


CC 




CM 


CO 


iT 












«— «— 


«— 




e 


o o 


o 


o 


o 


o 


o 




o 


t— 


t— t— 


t— 




t— 


t— 


T— 




t— 


o 


O 


O 














o o 


o 




t— 






































rvi ri 


CM 


CM 












T“ t— 






t — 
























4 — 




t — 




T— 






r- 




T— 














o o 


o 




o 


o 


o 


o 


o 


o 


o 


o 




o 


o 


o o 


o 




o 


o 


c 


c 


o 


O 


C 


o 


O 












** =t 


i r 


vC 


r- 


00 


O' 


e 




CM 


r’v 


=T 


IT- 


vD 


r* 


c r> c* 


© 




nJ 




cr 


in 


o r- 


® 


O' 


o 


t— cm rc 


=3 in 


o 


r- 


CD O 


t— T- 


t— 


t— 


•» 


t— 


t— 


CM 


M 


CM 


tN 


CM 


tN 


ri 


CM 


ra ri 


m 


m 


cn 


cn 


re' 


cn 


m n co 


CO 


cr 


=r ^ =s 


=t 


=r 


£T 


iT 


=t =t 


t — t — 


t — 


f— 


» — 


f" 


» — 




T“ 
































T— 






T“ 






T— 




o o 


o o 


o c 


o 


O 


o 


O 


o 


O 


O 


o 


O 


o o 


o 


o 


o 


o 


o 


o 


o c 


O 


o 


o 


o o o 


o 


o 


O 


o 


o o 


o o 


e 


c 


o o 


o 


o 


o 


O 


o 


O 


O 


o 


o 


o o 


o 


o 


o 


o 


o 


o 


o o o 


o 


o 


coo 


o 


o 


o 


o 


o o 



00150 I? VAPY-irEtf (4) n 'O' OH *9’ NKKT SENTENCE ELSE 

00151 GO TO LOOP-BOOK. 

00152 MOVE VARY-ITEM (4) ... ..TO- - BK-ALF2* 

00153 ADD 1 TO SOBS-IN. 

00154 GO TO LOOP-BOOK. 



i 

gj a i 

GCDI^a^l 



sow 01 



ft* CU fti 


Cu CU ft 


a! cb 
°I2 a 


! P 
P 9 


P 


i a 


1 

oi 

a pi ft; 


ft 


Ci 


^ ft. 


ft! Oi 


ft 

tr» 


ft sc a 


L 


ft 


I ft 
ft! a 


ft ft^ ft 


ft 


i 

ft! ft 


ft ci ft 


ft 


1 

fti ft 


ft 


ft 
ft; a 


a 


ft 

0 ft 


cni co to 


tn tn 


tn 


0 ! 0 tn 


ft 0 


tn 


! M 


ft C ft 


to 


c n 


co to 


in to 


O 


00! < 00 


: ft 


T 


arc 


tr. vt v. 


tn 


to tn 


ft in x. 


m 


ft to 


w 


to 0 


00 


c 00 


M W W 


W W 


w 


0Q« w 


w ci 


M 


: W 


HUS H 


W 


W 


W H 


Ml W 

a 0 


CK 


HjWH 


M 


O 


o& 


HHH 


W 


W W 


WWW 


H 


W H 


w 


wi ft 

a: 0 


H 


ft w 


P P O 


oj 0 


0 


t»i 0 a 


0 to 


a 


!» 


a me 


c 


Cl 

! 


l c c 

1 


tP 


COO 


! O 


cj 


La ID 


0 a c 


0 


a 0 


a cj c 


C 


C C 


O 


a 


ID c 



o 

H 

ft 



cr- 

h3 

U 


CJ CJ 


u 


tJ 


CJ 


CJ 


l> 


U 
U rt 


cc 

ft ft 

l> l> u 


O' 
ft 
CJ CJ 


u 


cj 


O' 

ft 

U U L> 


cj 


CJ 


CJ 


CJ 


u 
lj x 


in 

ft 

u 


u 


CJ 

0 

fM 


u 


K 


rr u 


CJ 


u u 


u 


u u 


CJ 


cj 1 ; 


CJ 


U Cj 


u 


vD 

L) 

cc Cj 


u 


in 

*4 CJ 
CJ CO 


O 


IT CO 


fM 


>p- 


e'- 


*" 


*" 


*- in 


C C *- 


r> 0 


*“ 


ID 


01 O 00 


VC 




e'- 


r“ 


r- UO 


0 




*" 


fM 


*“ 


*- 0 


ro 






ID *- 


st 


00 f- 




«- e’- 


co 


ID. O 




O'. *- 


00 


tr, in 


ft 


00 


en 


00 


00 


00 cn 


00 00 00 


00 00 


tn 


00 


to to to 


tn 


to 


en 


00 


cn to 


00 


cn. 


to 


cn 


cn 


to cn 


cn 


tr. in 


to 


00 to 


00 


00 cn 


in 


en in 


cn 


CO to 


cn 


in! in 


0 


0 c 


0 


0 


0 


0 


Q 


a 0 


0 c c 


c a 


a 


a 


0 c. 0 


Q 


c c c 


c a 


0 


c ; 


c 


0 


a 


c a 


a a c 


a 


Cl 0 


0 


0: 0 


0 


a. a 

i 


0 


0, a 


0 


cj c 



<e- 


in 


fO : no 


cr 


r- r- m 


00 fM P- 


in vd 0 


in m 


f- 


sr 0 


hino 


or 


in uo *- 


oo ct 




mj »- 


a 


• PO 




P- P- 


ID E CT» 


cr 


no co 


VD 


sr. fM 


sr 


1C. CO 


O' 


*- m in 


vr cr 




m vr 


r- <n 


r— 


no m 


vr cr 0 


*— 


r in n 


or 0 


fM 


Stj ID 


P- 


; *— 


r»» 


rt vD 


cr, 0 ?- 


PO 


m vd 


co 


J | 


1 


1 1 


l 


fM P'4 fM 

1 1 1 


fM PM 

1 | 


fM 


n.n r« 
1 1 1 


m; rp 

1 | 


iT 

| 


a- if 

1 i 1 


a- at;© 
1 t 1 


0 


0 c r* 


O. T- 
a - 1 


*" 


*";*" 




in 1 


PM 


fM fM 


fM rv, PH 

1 1 ■ 


E 


n': ro 


m 


55 f- 
03 












*- 










iti 

*- *- fM 


fM 


fM-m pm 


1 • 1 
fM; fM 


f\ 


2- 

2- 


ni 


. nj 


1 

n: 


PM fM 


1 l 1 

pm m (N 


1 

(N 


fM' (N 


1 

P‘1 


E-> r 


2 * 


an rr 


sc 


in; a? e 


r sr 


2 


2 *; r. sc 


2: K 


E 


SC' E 


SP ST 2* 


E 


El E 2; 


E E 


E 


Ci JP 


E 


: e 


E 


E E 


E EC 


E 


e: Tr 


E 


2 St 


5T 


50 'SR 


55 


222 


2 2 


55 


2 2 * 


55 55 


5P 


50 55 


SR Sr 55 


sn 


SB'SB 55 


W. 55 


55 


55| 5C 


a: 


' 55 


55 


fir. ft 


55 W 55 


55 


55- ft 


55 


w a 


C 


0 . a 


a 


a; a a 


a a 


a 


are 


a; a 


a 


a;n 


0 r.i a 


0 


0 . a a 


c a 


a 


a. a 


a 


c 


a 


O 0 


O DIP 


O 


C| O 


a. 




O 


0 in 


a 


tiio e- 


cr.a 


«: 


000 


*- it 


if 


in 


ra ^ at 


r- 


a w in 


vd r- 


e- 


e> 


0 


c 


vC 


cc a 


0 rn 9 


m 


ft in 


VD 




O 


0 0 


0 


of*- »- 


r- »- 


*" 


00 c 


O O 


O 


c 


000 


0 


0 0 *- 


»- T- 


*- 


*- 


c 


0 


*- 


*- fM 


fM fM fM 


fM 


pm no 


PC 



’ ^ w ^ w V’ ► ^ * 

fM st in x co c ■ *- a- id ' 

9999 SOOOOi 
I I I I I I I I I 

n m nn mm mm m, i 



r Rtjr r p‘r 

z z a: a ^ z z; ^ 

R C C D O O' R C C!i C 



ft. 

tn 



oooooooooc cocoo o 



ooocoooooooo 



oooooacoooo©oooocooooo 



w 






W-f 

W ft H WHHWHHWWH W H ft H H H 
CDQCCCnCCCQCftCCCQCCiC^pLCftffiCftCCOCiCQ 



r- r- fM ^ 



mhwhhkmmmmhmcdw 

ftftftftftftftftftftrJftUft 

(croocccaoccQDDOceoo 



r^nmnnmnnr'r*', nnnnnnrfnrrr, r, 

MHftftftftftftftWHftftftwftftWWftKft 

cocccr. xacrraraxGCcccciCQCCQjccicciCcccraciCc 



ft PM fM 55 

»• t I ft 



*5 


u 








ft 












CJ >* 


«- 








fM 






1 






ft 


ft 








O 












ft 0 


1 






»— 


1 




fM 


a 








ft 




fM 




c 


ft 










ft 1 


n? 






i 


PO 




1 


0 


O 




ft u 


e 


ft 


1 


ft 


CJ 


SB.' 


St 




a 


ft 


1 ft ft 


ft *- 






cn 


ft r- 


ft 


cn 


u 


2- 


ft 


U u: 


*-> 


w ft 


p-< 


1 


1 


fM 


fM 


fM ft 


E- > ►* 


w 1 


os 


*— 


in 


Cvi | 


W 


to 


1 


I 


ft 


ft ft 


a 


ft 


5r. 


ft 


ft 


ft 


1 


1 


1 


ft 


a 1 1 


ft in 


ft 


Pi 


ft 


H- IT. 




ft 


&; 


ft 


ft 


a 1 


ft 


ft 


1 


ft 


ft 


ft 


to 


ft 


cn 


ft 


QiHh 


ft ft 


a 


a 


L) 


ft ft 


ft 


O 


cj fti ft 


C- ft 


ft 


w 


a 


w 


cn 


cn 


O 


a 


c 


W 


a a a 


w 0 


X 


X 


u 


W O 


w 


CJ 


cn 


tn 


w 


00 w 


w 


ft 


w 


ft 


a 


a 


O, 


0 


04 ft 


HCO 


ft u 


E-< 


E-4 


< 


ft u 


(tl 


«? 


a 


5 


ft 


a 

> 0 




fM 


0 : 


fM 


fM 


fM 


CM 


rj 


PM 


fM 


f- fM PO 


m pm 


no 


CC 


m 


PO fM 


PO 


PO 


fM 


n: 


fM 


*j ft 


0 


O C 


© 


C 


O 


C 


0 


O 


C 


0 c 0 


0 0 


0 


cr: 


O 


O O 


0 


0 


C 


© 


© 







X 




CJ 




































ft 


X 


E- 










ft 


E 


w 




















ft 












O'. 




ft 


P-* 


D 


ft 






O 


«e 


ft 


ft 






X 














X 


W 




5' 




a 


a 




E-4 




mi 


5c- 






ft 


> 




1 




a 


a 






r“ 


fM 






1 


L— 




C 




c 


E 




ft 


< 


1 


ft 




55 


ft 


l 


w U 


E-l 


a 


w 


c 


E~ 


ft 


U 


ft 


E 


C 


X 


*5 


ft. 


h- 


ft 


u 


a 


ft 




\ 


ftj 


ft 


a 


W 


1 


ft 


1 ft 


a 


a 


l 


1 


0 


ft 




a 


a 


a 


ft. 


a 


ft 


E- 


ft. 


1 


1 


ft 


| 


Ci- 




1 


ft 


; 


X 


w 


X ft 


a 


a 


tn 


in 


c 




ta 


*4 


a. 


e 


ft 


1 


ft 


< 


ft 


ft. 


a 


ft 


K 


ft 


ID 


t-i 


ft 


ft : 


ft 


a 


ft 1 


E-4 


a 


a 


a. 


1 


a 


1 


1 


1 


u 


tn 


E~ ft 


ft. 


ft 


ft 


fti 


ft 




0 


a 


«fi 


ft 


a 


< 


w 


«s E-4 


a 


w 


a 


a 


ft 


W ft 


ft 


ft 


u 


se. 


a 


w 


O 


ft 


tn 


tn 


W 


a 


ft 


w 


ft 


w 


0 


> 


ft 


> 0 


0 


ft 


tn 


tn 


ft 


ft 


ft 


a 


cc 


«s 


ft 


0 


If. 


O 


C-. 


a 




ft 


•c 


ft 


tn 


tn 


ft 


fM 


ni 


fM 


ro a 




X 


X 


X 




fM 


fM 


fM 


CM 


fM 


fM 


PM 


r-i cm 


fM 


0 : 


P4 


fM 


P 4 


m 


X 




fM 


O 


0 


0 


© ft 


© 


e- 


X 


X 


0 


© 


C 


© 


© 


O 


© 


O 


© 


© 


O 


© 


© 


O 


O 


© 


0 


© 


O 



ft 

a: 

-cxinccmo'XxmcnrMX m ^ o in ro 
2:fM;tvDX'Oo*-r'invDcccr-*-mvcxcr> 
*-*-*- r- *- rM rj .r\i PM fM fM n n n n n*. 

1 * j. j. 

m 

ftscEXEEEEEESBsnEEsescsG 

snasasassr. asas9sassasasas9:Kasas 

MOOr^CQCQQOQOQCCOe 



X 9 o NT o 
*- m in \c co c 
a- it it st it © 
I I I I I I 



co in m <- cr 
*- m in x op 
o o o c o 
t « I I I 
n f-i (\ (N cn; 



e s: 2 ; r r k t ? . s: s: f. 

22222222Z22 

QOCLCCOCCOCO 



^•T-mT-a- 

0 pm st vd x 

1 1 1 1 1 

04 fM fM fM PM 

E E E X SC 

2 2 2 2 2 

a a a a c 



ro r- X X 
*- m 1 a- x 

fM fM fM fM 

till 
fM fM 04 04 



if. n O' oc rn 
x o n m 
P4 rn m n r 
I I I I I 
fM fM ra 01 fM 



co 

vd 



vD r r- *- O' ic 9 O O' <" *" 
xcfM^moao'-^c 
msrsrsrsrsrsraooo 
1 1 1 1 1 1 1 1 I l l 

04fMfMO.fMOJfMfOfOPorO 



fM 

0 r 

0 

1 

m 



EEi;EK;*:rjEctE*:ECEEEEEnzs: 
Z2 2 2Z2 2Z2Z222222 2 2222 2 
ftaocQoccoocioccoccjcocpnco 



it 





FIGURE B .4, cont. 
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B.3 Analysis of Circulation by Subject 

Tables B.l and B.2 present an analysis of circulations by sub- 
ject for various libraries. All percentages are the result of 
sampling and are presented in both the Dewey Decimal and the Library 
of Congress classification systems. These tables could of course 
be consolidated by using the translation table discussed in Appendix 

A. Further analysis could be conducted by comparing these data 
with those given in Tables A. 4 and A. 6 dealing with book holdings. 

Some members of the research team intend to investigate this relation- 
ship ? i.e. of percent of holdings versus percent of circulation 

more fully in the future. 

B. 4 Analysis of Circulation by Age 

Table B.3 shows the distribution of circulation by age and by 
subject for the Washington State Library and the Seattle Public 
Library. This presentation results from analysis of the two samples 
of circulation described in section B.l. A comparison of this 
table with Table A. 8, Age of Books in Collection, shows the marked 
effect of age of books on their circulation. It is interesting to 
note ? however, that even though there are marked differences in 
median age of the two collections (from Table A. 8) there is very 
little difference between the two libraries with regard to the median 
age of books in circulation. Figure B.5 presents the cumulative 
distribution function of age of books for the collection, circulation, 
and interlibrary loan requests received for the Washington State 
Library. 

B.5 Circulation Rates and Analysis of Circulation Relative to Holdings 



Tables B.4 through B.7 show the results of analysis of the 
sample of 1,490 books from the Washington State Library collection 
described in section B.l. VT No of 0 Circs.” is defined as the number 
of sample volumes published during the year shown in column 1 which 
did not circulate at all during the year under study (1968 or 1969). 

Table B.8 is derived from the same sample of 1,490 volumes. 

Here the circulation of the volumes during years 1-10 after publication 
is shown. For example the circulations in year n + 1 included the 
circulation of books in 1968 which were published in 1967 as well 
as the circulations during 1962 of books published during 1961. 

In Figure B.6 the average annual circulation rates for n + 1 through 
n + 10 years are plotted. 

The above provide evidence of the decreasing utilization of 
books with increasing age but reveal that those books which do 
circulate do so at a more or less constant rate except during the 
period shortly after publication. It is noteworthy also that, as 
Tables B.5 and B.7 show, approximately 80 percent of the titles which 
circulated at all did so only once or twice during the entire year. 
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Tables B.9 through B.12 and Figures B.7 and B,8 show the results 
of the computer analysis of circulation records for Central Washing- 
ton State College Library and Bellingham Public Libraiy. Again it 
is interesting to note the relatively small percentage of titles 
which circulated at all and the large percentage of titles which 
circulated only once or twice during the periods covered. 
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B.6 Length of Loan Period 

Tables B.12 and B.13 show the results of analysis for length 
of actual circulation period for materials in the Seattle Public 
Library and the Washington State Library. The tables cover various 
types of printed materials. 



14 S 




PERCENT CIRCULATION BY SUBJECT — DEWEY DECIMAL CLASSIFICATION 



ERjt 



to G 
3 ° 
G *H 
G -P 
<c ro 
(— i 
H 3 
CO o 
+j u 

O *rl 

Eh a 



CO 

a) 

rH 

CU 

E 

co 

co 



o 

Eh 



U 

•H 

U 



43 ON 

I CU I 

o co o 

•rl P CM 
03 OX) On 



O 

O 



& 

S 3 

4= 



up v- 
(N no 
up up 

rH t-O 
(N (N 



00 ON 
•tf CM 
1/5 no 



co 


rH 


LO NO 




o 


ON 


1/5 nO 


CM 


CO 


On 


NO 




■stf to 


o 


00 


NO 


t"- 1/5 




rH 


On 


NO 


rH 


O 00 


ON 


o 


t-- 


CM CO 


co 


t/5 


NO 






















CM 


3 

co 


to 


r-' 




ON 


OnsO 


o 


oT 


00 


On 

NO 


O nO 
CM 


31 


NO 


CM 


CO On 
rH 


o 


rH 


CM 



00 CM LO 

CO On OO 

^ H 



no co 
r- co 

NO rtf 



O rH 
CO rtf 
CO 



o 

o 



* * 
Me Me 
I I I 



C-- 

CM 



CO 


o co 


O CO 


rtf no 


CO 


t- rH 


NO NO 


CM 


NO 


C-* ON 


00 


NO 00 


co 


H « 


NO 1 'Ctf 


1 CO 


CM 


rf rf 


H 


CM rtf 


UP 


rtf CM 


* 1 * 


1 • 

Ntf 


C-* 


O 00 


CO CM 


On nO 


-ctf 


NO NO 


* 

t> CM O 


* 

NO ON 


nO 


^ rH 


H CM 


CO 00 


CM 


CO rtf 


rH On O 


CO UP 


NO 


oo co 


CM 00 


CM rtf 


O 


On rtf 


rtf rtf nO 


On CM 






rH 


rH 


rH 




rH rH rH 


rH rP 


CM 


NO UP 


On rH 


rH CM 


CM 


CO UP 


CM CM rtf 


nO 00 


LO 


H r- 


00 Cn 


H no 


^tf 


On 00 


UP ON NO 


CO o 


to 


VO rH 


NO 


H 


^tf 


t~» H 


CM rtf O 


rtf 00 












rH 


CM H 


rH 


00 


CO o 


H On 


On nO 


rH 


CM rtf 


H CM CM 


CO co 


NO 


CO C~ 


CO CO 


1/5 rH 


00 


co r- 


CO 00 CM 


o oo 


co 


CO CM 


00 nO 


H CM* 


rH 


nO CM 


f > ' rH On 


CM l> 


rH 


rH 




rH 


H 




rH 


rH 




NO co 


1/5 O 


NO H 


O 


rtf 00 


On UP rtf 


^ O 


NO 


CM CM 


OO o 


r- rtf 


CO 


CM On 


nO up 


CM H 


CM* 


H CM 


OO 1 rH 


On UP 


CM 


CM 


rH CO t-* 


l—l UP 


CM 


rH 






rH 




rH rH 


rH 


On 


NO CM 


O CM 


00 so 


rH 


rH OO 


1/5 UP NO 


^ rH 


CO 


O t" 




O H 


00 


CM O 


CO 00 UP 


O O 


1/5 


1/5 1/5 


CM CO 


1/5 CM 


UP 


CM 


UP I s * O 


CM* rtf 














H 


rH 


rH 


1/5 rtf 


^ NO 


CM 


NO 


CM CM 


co no oo 


oo r- 


O 


NO no 


rtf rtf 


O 1 


co 


CM CM 


ON CM NO 


H on 


rH 






rH 








rH rH 


r-*- 


O 00 


On O 


1/5 no 


co 


H o 


UP NO I s * 


On O 


t-* 


00 H 


NO 1/5 


up H 


NO 


O NO 


rH UP no 


UP rtf 


r-« 


on co 


rH ^tf 


On CM 


UP 


UP rtf 


NO 00 UP 


UP rtf 


CM 




. H 








CM CM CO 


rH ^ 


ON 


rtf oo 


CO NO 


CM 00 


ON 


On CM 


o co CM 


NO NO 


o 


rH ^ 


1/5 rtf 


CM O 


o 


rtf rtf 


rtf r-. 00 


NO CM 


CM 


CM 


rH 


rH rH 


rH 


rH 


CM rH CM 


CO rH 


CM 


NO NO 


on co 


^tf 


rH 


rH CO 


CM rtf 


00 O 




o H 


H CM 


CM J 


On 


O O 


NO 00 On 


rtf CO 


00 


UP 


CM 


CM* 1 


CM 


CM 


t-* UP 00 


On r*- 



CM H 

CO rH 



CM 

CM | 

• I 



3! 



Q) 



CU 



a> 



& 

8 

4= 

•rl 

a; 



O a 

•rl TD 

rH <Sj 

jo 

& 

0) 



co 

QJ 

CO 



C 

QJ 

3 O 

•8 

PU 



•rl 00 ‘rl bJD 

•P E a> -P G a) -P -Pc 
HQJPiHQJpiHOHa'. 
3 > 3 > 3 'H 3 > 

G 3 >>T3 H T3 3 



< *"3 0) < t"D 

3 

ro 
> 



o 

y 

ro 

Eh 



ro 

a 

■a 

>< 



§ 

o 

o 

CU 

CO 

CO 

•P 

•rl 



< •£ < ( G> 

G 



• O O 
> OO 
•H fl) 0) 
G -P -P 

5= 

CU coco 

CO 4343* 
•P CO CO 

co co co 
. S . S . 
43 P P 
CO CO CO 
CO co <d 
2 US 



^ O 

o o 

O >N 
. ® 
P rH 
0) rH 

> co 

•H > 

Pi 

co 

s a 

B-SS 

O >< 



4H *rl 

0 P 

CO 

G S 
«*d 

iJ 

rH 

1 O 

I E 

O 

P *rl 

« P 

0) *H 

43 'G 

*1 
>N O 
rO CP 

1 G 3 
I O c 
> *rl O 



>..s 

Cu r O 

s-s 

w) a 
o rP 



a; c 

ra o 

G ‘H 

-tl tJ 

G *rt 

HH Cm 



3 O 
y -H 
P ep 

•rl ‘rl 

O co 
co 

p CO 
G rH 
CU CP 
U 

P CO 
CU CO 

* s 
00 
a; c P 
a; o o 
co o P 



i c 



this library 



TABLE B.2 

PERCENT CIRCULATION BY SUBJECT — LIBRARY OF CONGRESS CLASSIFICATION 
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TABLE B.3, cont. 

AGE OF BOOKS IN CIRCULATION — SEATTLE PUBLIC LIBRARY AND WASHINGTON STATE LIBRARY 
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AGE OF BOOKS IN CIRCULATION — SEATTLE PUBLIC LIBRARY AND WASHINGTON STATE LIBRARY 
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TABLE B.4 

WASHINGTON STATE LIBRARY 
1969 CIRCULATIONS 

HOLDINGS BY YEAR vs. CIRCULATION IN 1969 
SAMPLE OF 1,490 VOLUMES 



1 


2 


3 


4 


5 


6 


7 


8 


Year 
of Pub . 


Volumes 

„ in 
Sample 


No . of 
0 Circs. 


% of 
0 Circa 


Titles 

Circd. 


Total 

Circs. 


Ave .Rate 
of Circ. 
6/2 


Circ. 

Rate 

6/5 


1970 


(17) 


__ 


__ 




__ 


__ 


__ 


1969 


145 


124 


.8552 


21 


47 


.3241 


2.2381 


1968 


151 


86 


.5695 


65 


148 


.9801 


2.2769 


1967 


130 


77 


.5923 


53 


105 


.8077 


1.9811 


1966 


60 


37 


.6167 


23 


47 


.7833 


2.0435 


1965 


70 


45 


.6429 


25 


48 


.6857 


1.9200 


1964 


70 


46 


.6571 


24 


44 


.6286 


1.8333 


1963 


65 


43 


.6615 


22 


35 


.5385 


1.5909 


1962 


64 


41 


.6406 


23 


47 


.7344 


2.0435 


1961 


69 


55 


.7971 


14 


19 


.2754 


1.3571 


1960 


60 


44 


.7333 


16 


22 


.3667 


1.3750 


1959 


55 


36 


.6545 


19 


21 


.3818 


1.1053 


1958 


45 


32 


.7111 


13 


27 


.6000 


2.0769 


1957 


35 


25 


.7143 


10 


14 


.4000 


1.4000 


1956 


48 


34 


.7083 


14 


34 


.7083 


2.4286 


1955 


41 


23 


.5610 


18 


30 


.7317 


1.6667 


1954 


26 


21 


.8077 


5 


6 


.2308 


1.2000 


1953 


16 


12 


.7500 


4 


7 


.4375 


1.7500 


1952 


21 


16 


.7619 


5 


6 


.2857 


1.2000 


1951 


19 


13 


.6842 


6 


7 


.3684 


1.1667 


1950 


17 


10 


.5882 


7 


9 


.5294 


1.2857 


1949 


13 


il 


.8462 


2 


4 


.3077 


2.0000 


1948 


10 


7 


.7000 


3 


3 


.3000 


1.0000 


1947 


12 


11 


.9167 


1 


2 


.1667 


2.0000 


1946 


16 


13 


.8125 


3 


6 


.3750 


2 .0000 


1945 


15 


12 


.8000 


3 


7 


.4667 


2.3333 


1944 
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.7143 


2 


3 


.4286 


1.5000 


1943 


13 


7 


.5385 


6 
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.4615 


1.0000 


1942 


17 


13 


.7647 


4 


11 


.6471 


2.7500 


1941 
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.6250 


3 


4 


.5000 


1.3333 


1940 


6 


6 


1.0000 


0 


0 


.0000 





1939 
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6 


.6667 


3 


5 


.5556 


1.6667 


1938 


7 


7 


1.0000 


0 


0 


.0000 


— 


1937 


8 


5 


.6250 


3 


3 


.3750 


1.0000 


1936 


4 


1 


.2500 


3 


3 


.7500 


1.0000 
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TABLE B. 4, cont.: 

WASHINGTON STATE LIBRARY — 1969 CIRCULATIONS, cont.: 



1 


2 


3 


4 


5 


6 


7 


8 


Year 
of Pub. 


Volumes 

in 

Sample 


No. of 
0 Circs. 


% of 
0 Circs. 


Titles 
Circd . 


Total 
Circs . 


Ave .Rate 
of Circ. 
6/2 


Circ. 

Rate 

6/5 


1935 


5 


4 


.8000 


1 


1 


.2000 


1.0000 


1934 


4 


4 


1.0000 


0 


0 


.0000 


— 


1933 


4 


4 


1.0000 


0 


0 


.0000 


— 


1932 


1 


1 


1.0000 


0 


0 


.0000 


— 


1931 


2 


2 


1.0000 


0 


0 


.0000 


— 


1930 


2 


2 


1.0000 


0 


0 


.0000 





1929 


12 


9 


.7500 


3 


3 


.2500 


1.0000 


1928 


2 


1 


.5000 


1 


1 


.5000 


1.0000 


1927 


9 


6 


.6667 


3 


3 


.3333 


1.0000 


1926 


7 


7 


1.0000 


0 


0 


.0000 


— 


1925 


5 


5 


1.0000 


0 


0 


.0000 





1924 


1 


1 


1.0000 


0 


0 


.0000 


— 


1923 


3 


3 


1.0000 


0 


0 


.0000 


— 


1922 


3 


3 


1.0000 


0 


0 


.0000 


— 


1921 


5 


5 


1.0000 


0 


0 


.0000 


— 


1920 


3 


2 


.6667 


1 


1 


.3333 


1.0000 


1919 


3 


3 


1.0000 


0 


0 


.0000 


— 


1918 


3 


3 


1.0000 


0 


0 


.0000 


— 


1917 


1 


1 


1.0000 


0 


0 


.0000 


— 


1916 


3 


3 


1.0000 


0 


0 


.0000 


— 


1915 


3 


3 


1.0000 


0 


0 


.0000 





1914 


0 


— 


— 


— 


— 


— 


— 


1913 


3 


2 


.6667 


1 


1 


.3333 


1.0000 


1912 


3 


2 


.6667 


1 


1 


.3333 


1.0000 


1911 


2 


1 


.5000 


1 


1 


.5000 


1.0000 


1910 


4 


3 


.7500 


1 


1 


.2500 


1.0000 


1909 


1 


0 


.0000 


1 


1 


1.0000 


1.0000 


1908 


3 


3 


1.0000 


0 


0 


.0000 


— 


1907 


2 


2 


1.0000 


0 


0 


.0000 


— 


1906 


4 


3 


.7500 


1 


1 


.2500 


1.0000 


1905 


0 




















1904 


2 


2 


1.0000 


0 


0 


.0000 


— 


1903 


0 


— 


— 


— 


— 


— 





1902 


0 


— 


— 


— 


— 


— 


— 


1901 


2 


2 


1.0000 


0 


0 


.0000 


— 


1900 


2 


2 


1.0000 


0 


0 


.0000 


— 


Bef .1900 


12 


6 # 


.5000 

1 


6 


7 


.5833 

1 


1.1667 

1 


TOTALS: 


1,490 


1,029 


.6641 


444 


802 


.5684 


1.7938 



1. Calculated on 1960-68 data. 
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TABLE B.5 

WASHINGTON STATE LIBRARY 

ANALYSIS OF VOLUMES WHICH CIRCULATED DURING 1969 
NUMBER OF TIMES EACH TITLE CIRCULATED 
(Sample of 1490 Volumes) 



No. of Times 
Circulated 


Volumes 

Circulated 


Proportion 
of all Volumes 


Cumulative 

Distribution 


1 


277 


.6239 


.6239 


2 


85 


.1914 


.8153 


3 


40 


.0901 


.9054 


4 


18 


.0405 


.9459 


5 


6 


.0135 


.9594 


6 


6 


.0135 


.9729 


7 


7 


.0158 


.9887 


8 


0 


.0000 


.9887 


9 


3 


.0068 


.9955 


10 


2 


.0045 


1.0000 


TOTALS : 


444 


1.0000 





ERIC 



157 



169 



TABLE B.6 

WASHINGTON STATE LIBRARY 
1968 CIRCULATIONS 

HOLDINGS BY YEAR vs. CIRCULATION IN 1968 
SAMPLE OF 1,490 VOLUMES 



1 


2 


3 


4 


5 


6 


7 


8 


Year 
of Pub . 


Volumes 

in 

Sample 


No. of 
0 Circs. 


% of 
0 Circs. 


Titles 
Circd . 


Total 
Circs . 


Ave .Rate 
of Circ. 
6/2 


Circ . 
Rate 
6/5 


1970 


(17) 














1969 


(145) 


— 


— 


— 


— 


— 


— 


1968 


151 


130 


86.09 


21 


41 


.2715 


1.9524 


1967 


130 


66 


50.77 


64 


105 


.8077 


1.6406 


1966 


60 


39 


65.00 


21 


43 


.7167 


2.0476 


1965 


70 


45 


64.29 


25 


48 


.6857 


1.9200 


1964 


70 


47 


67.14 


23 


44 


.6286 


1.9130 


1963 


65 


43 


66.15 


22 


36 


.5538 


1.6364 


1962 


64 


38 


59.38 


26 


45 


.7031 


1.7308 


1961 


69 


51 


73.91 


18 


39 


.5652 


2.1667 


1960 


60 


44 


73.33 


16 


30 


.5000 


1.8750 


1959 


55 


43 


78.18 


12 


17 


.3091 


1 .4167 


1958 


45 


31 


68.89 


14 


16 


.3556 


1 .1429 


1957 


35 


24 


68.57 


11 


18 


.5143 


1.6364 


1956 


48 


28 


58.33 


20 


35 


.7292 


1.7500 


1955 


41 


28 


68.29 


13 


20 


.4878 


1.5385 


1954 


26 


18 


69.23 


8 


12 


.4615 


1.5000 


1953 


16 


11 


68.75 


5 


8 


.5000 


1.6000 


1952 


21 


18 


85.71 


3 


3 


.1429 


1.0000 


1951 


19 


/ 15 


78.95 


4 


10 


.5263 


2.5000 


1950 


17 


14 


82.35 


3 


4 


.2353 


1.3333 


1949 


13 


10 


76.92 


3 


3 


.2308 


1.0000 


1948 


10 


8 


80.00 


2 


2 


.2000 


1.0000 


1947 


12 


9 


75.00 


3 


4 


.3333 


1.3333 


1946 


16 


11 


68.75 


5 


11 


.6875 


2.2000 


1945 


15 


11 


73.33 


4 


6 


.4000 


1.5000 


1944 


7 


4 


57.14 


3 


4 


.5714 


1.3333 


1943 


13 


10 


76.92 


3 


4 


.3077 


1.3333 


1942 


17 


12 


70.59 


5 


7 


.4118 


1.4000 


1941' 


8 


6 


75.00 


2 


3 


.3750 


1.5000 


1940 


6 


4 


66.67 


2 


3 


.5000 


1.5000 


1939 


9 


6 


66.67 


3 


10 


1.1111 


3.3333 


1938 


7 


5 


71.43 


2 


3 


.4286 


1.5000 


1937 


8 


6 


75.00 


2 


6 


.7500 


3.0000 


1936 


4 


4 


100.00 


0 


0 


.0000 


— 
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TABLE B.6, cont.: 

WASHINGTON STATE LIBRARY — 1968 CIRCULATIONS, cont.: ' 



1 


2 


3 


4 


5 


6 


7 


8 


Year 
of Pub . 


Volumes 

in 

Sample 


No. of % of 
0 Circs. 0 Circs. 


Titles 
Circd . 


Total. 
Circs . 


Ave .Rate 
of Circ. 
6/2 


Circ. 

Rate 

6/5 


1935 


5 


4 


80.00 


1 


1 


.2000 


1.0000 


1934 


4 


3 


75.00 


1 


1 


.2500 


1.0000 


1933 


4 


4 


100.00 


0 


0 


.0000 


— 


1932 


1 


1 


100.00 


0 


0 


.0000 


— 


1931 


2 


1 


50.00 


1 


1 


.5000 


1 . 0000 


1930 


2 


2 


100.00 


0 


0 


.0000 





1929 


12 


12 


100.00 


0 


0 


.0000 


— 


1928 


2 


1 


50.00 


1 


1 


.5000 


1.0000 


1927 


9 


5 


55.55 


4 


5 


.5555 


1.2500 


1926 


7 


6 


85.71 


1 


1 


.1429 


1.0000 


1925 


5 


4 


80.00 


1 


2 


.4000 


2.0000 


1924 


1 


1 


100.00 


0 


0 


.0000 


— 


1923 


3 


3 


100.00 


0 


0 


.0000 


— 


1922 


3 


3 


100.00 


0 


0 


.0000 


— 


1921 


5 


5 


100.00 


0 


0 


.0000 


— 


1920 


3 


3 


100.00 


0 


0 


.0000 




1919 


3 


3 


100.00 


0 


0 


.0000 


— 


1918 


3 


3 


100.00 


0 


0 


.0000 


— 


1917 


1 


1 


100.00 


0 


0 


.0000 


— 


1916 


3 


3 


100.00 


0 


0 


.0000 


— 


1915 


3 


3 


100.00 


0 


0 


.0000 


— 


1914 


0 


— 


— 


0 


0 


— 


— 


1913 


3 


2 


66.67 


1 


1 


.3333 


1.0000 


1912 


3 


<0 


100.00 


0 


0 


.0000 


— 


1911 


2 


2 


100.00 


0 


0 


.0000 


— 


1910 


4 


4 


100.00 


0 


0 


.0000 


— 


1909 


1 


1 


100.00 


0 


0 


-.0000 


— 


1908 


3 


3 


100.00 


0 


0 


.0000 


— 


1907 


2 


2 


100.00 


0 


0 


.0000 


— 


1906 


4 


2 


50.00 


2 


3 


.7500 


1 . 5000 


1905 


0 


— 


— 


0 


0 


— 


— 


1904 


2 


2 


100.00 


0 


0 


.0000 


— 


1903 


0 


— 


— 


0 


0 


— 


— 


1902 


0 


— 


— 


0 


0 


— 


— 


1901 


2 


1 


50.00 


1 


1 


.5000 


1.0000 


1900 


2 ! 


2 


100.00 


0 


0 


.0000 


— 


Bef .1900 


12 


10 


83.33 

1 


2 


3 


.2500 

1 


1.5000 

1 


TOTALS : 


1,490 


944 


69.53 


384 


660 


.5236 


1.6898 


1. Calculated on 


1960-67 


data. 
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TABLE B .7 

WASHINGTON STATE LIBRARY 

ANALYSIS OF VOLUMES WHICH CIRCULATED DURING 1968 

- NUMBER- OF-T-IMES EACli..TIl!LE-.C.IRCJMrjffi 

(Sample of 1,490 Volumes) 



No. of Times 
Circulated 


Volumes 

Circulated 


Proportion 
of all Volumes 


Cumulative 

Distribution 


1 


216 


.5625 


.5625 


•2 


87 


.2266 


.7891 


3 


50 


.1302 


.9193 


4 


16 


.0417 


.9610 


5 


8 


.0208 


.9818 


6 


6 


.0156 


.9974 


7 " 


1 


.0026 


,1.0000 


TOTALS 


384 


1.0000 
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Total Circ. 92 72 90 57 43 29 40 28 25 17 493 

(1) Rate of Circ. .7302 .6261 .9184 .6264 .5244 .3671 .5714 .4667 .4310 .3208 .5925 

( 2) Rate of Circ. 2. 2439 1.8947 2.7273 1.6765 1.9545 1.6111 2.6667 3.5000 4.1667 3.40 2.2409 
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TABLE B.9 

CENTRAL WASHINGTON STATE COLLEGE LIBRARY 

SUBJECT ANALYSIS OF BOOK CIRCULATIONS; 
January 2, 1968 - June 30, 1969 



Subject 

Class 


Titles 

Avail. 


% of Total 
Titles 


Titles Which 
Circulated 


% of Titles 
Circulated 


Circ. 
in Vols . 


% of Total 
Circ. 


A 


917 


0.97 


25 


0.08 


47 


0 06 


B 


6,215 


6 .54 


2,876 


9.31 


8,095 


10.74 


C 


505 


0.53 


182 


0.59 


325 


0.43 


D 


7,728 


8.13 


3,010 


9.75 


6,834 


9.07 


E 


3,555 


. .3.74 


1,313 


4.25 


2,741 


3.64 


F 


2, ,905 


'3.06 


819 


2.65 


1,490 


1.98 


G 


2,519 


2.68 


1,096 


3.55 


2,770 


3.68 


H 


12,558 


13.22 


5,053 


16 .37 


14,743 


19.56 


J 


3,134 


3.30 


921 


2.98 


1,974 


2.62 


K 


642 


0.68 


98 


0.32 


176 


0.23 


L 


8,278 


8.71 


2,765 


8.96 


8,574 


11.38 


M 


3,340 


3.52 


632 


2.05 


1,362 


1.81 


N 


3,868 


4.07 


1,788 


5.79 


4,596 


6.10 


P 


19,413 


20.44 


4,576 


14.82 


8,741 


11 . 60 * 


Q 


10,188 


10.73 


2,748 


8.90 


6,126 


8.13 


R 


2,049 


2.16 


884 


2.86 


2,197 


2.92 


S 


620 


0.65 


294 


0.95 


661 


0.88 


T 


3,020 


3.18 


1,215 


3.94 


2,770 


3.68 


U 


199 


0.21 


132 


0.43 


259 


0.34 


V 


42 


0.05 


21 


0.07 


37 


0.05 


Z 


3,274 


3.43 


428 


1.38 


847 


1.12 


Totals 


94,969 


1Q0.00 


30,876 


100.00 


75,365 


100.02 



32.51% of available titles circulated 
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TABLE B.10 

CENTRAL WASHINGTON STATE COLLEGE LIBRARY 

ANALYSIS OF TITLES WHICH CIRCULATED 
January 2, 1968 - June 30, 1969 



No. of Times 
Circulated 


No. of Titles 
Circulated 


Proportion of 
all Titles 


Cumulative 

Distribution 


i 


14,225 


.4607 


.4607 


2 


6,871 


.2225 


.6832 


3 


3,720 


.1205 


.8037 


4 


2,140 


.0693 


.8730 


5 


1,335 


.0432 


.9162 


6 


849 


.0275 


.9437 


7 


541 


.0175 


.9612 


8 


359 


.0116 


.9728 


9 


237 


.0077 


.9805 


10 


139 


.0045 


.9850 


11 


113 


.0037 


.9887 


12 


98 


.0032 


.9919 


13 


54 


.0017 


.9936 


14 


+ 2 


.0014 


.9950 


15 


28 


.0009 


.9959 


16 


21 


.0007 


.9966 


17 


18 


.0006 


.9972 


18 


17 


.0006 


.9978 


19 


8 


.0003 


.9981 


20 


5 


.0002 


.9983 


21 


5 


.0002 


.9985 


22 


9 


.0003 


.9988 


23 


1 


.0000 


.9988 


24 


3 


.0001 


.9989 


25 


38 


.0012 


1.0001 



Total 30,876 
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TABLE B. 11 

BELLINGHAM PUBLIC LIBRARY 

SUBJECT ANALYSIS OF BOOK CIRCULATIONS; 
January 2, 1970 - March SI, 1970 



Subject 

Class 


Titles ! 
Avail . 


% of Total 
Titles 


Titles Which 
Circulated 


% of Titles 
Circulated 


Circ . 
in Vols. 


% of Total 
Circulation 


000 's 


731 


0.82 


412 


1.19 


595 


0.53 


100's 


1,373 


1.55 


777 


2.24 


2,358 


2.11 


200's 


2,141 


2.41 


843 


2.43 


1,640 


1.47 


300 's 


7,823 


8.81 


3,157 


9.09 


7,522 


6.72 


400 's 


697 


0.79 


178 


0.51 


379 


0.34 


500 's 


4,822 


5.43 


1,704 


4.91 


4,218 


3.77 


600 's 


8,586 


9.67 


4,558 


13.13 


12,515 


11.19 


700’s 


6,899 


7.77 


3,401 


9.79 


8,833 


7.89 


800’s 


8;177 


9.21 


2,529 


7.28 


4,594 


4.11 


900 ’s 


19,421 


21.88 


5,352 


15.41 


12,918 


11.55 


Fiction 


28,099 


31.65 


11,813 


34.02 


56,311 


50.33 


TOTALS 


‘88,769 


99.99 


34,724 


100.00 


111,833 


100.01 



39.12% of available titles circulated 
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TABLE B.12 

BELLINGHAM PUBLIC LIBRARY 

ANALYSIS OF TITLES WHICH CIRCULATED BETWEEN 
January 2, 1970 and March 33,1970 



No. of Times No. of Titles Proportion of Cumulative 

Circulated Circulated all Titles Distribution 



1 


12,618 


2 


7,662 


3 


4,837 


4 


2,962 


5 


1,892 


6 


1,231 


7 


871 


8 


593 


9 


429 


10 


358 


11 


278 


12 


180 


13 


163 


14 


130 


15 


94 


16 


89 


17 


76 


18 


54 


19 


49 


20 


53 


21 


37 


22 


31 


23 


27 


24 


17 


25 or more 


151 


Totals 


34,882 



.3617 


.3617 


.2197 


.5814 


.1387 


.7201 


.0849 


.8050 


.0542 


.8592 


.0353 


.8945 


.0250 


.9195 


.0170 


.9365 


.0123 


.9488 


.0103 


.9591 


.0080 


.9671 


.0052 


.9723 


.0047 


.9770 


.0037 


.9807 


.0027 


.9834 


.0026 


.9860 


.0022 


.9882 


.0015 


.9897 


.0014 


.9911 


.0015 


.9926 


.0011 


. 9937 


.0009 


.9946 


.0008 


.9954 


.0005 


.9959 


.0043 


1.0002 
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TABLE B. 13 

SEATTLE PUBLIC LIBRARY 

CIRCULATION PERIODS (ACTUAL) FOR MATERIALS 
SAMPLE OF 2,460 ITEMS RETURNED IN APRIL 1970 



4-Week 




2-Week 


2-Week 




Books 


°/ 
/ 0 


Books % 


'Periodicals 


% 


No. in Sample 1*845 


78.18% 


363 • 15.38% 


152 


6.44% 



Average Days 
in Circulation: 














Mean . 




23.87 




14.31 


15.23 




Median - 




27.50 




15.0 


16 




Mode 




28.0 




16.0 


17 




Range 




1-83 




1-46 


1-46 




Length of 














Circulation (Days) 












1-14 


457 


24.77 


191 


52.62 


71 


46.71 


15-27 


522 


28.29 = 


148 


40.7.7 


69 


45.39 


28-35 


717 


38.86 


18 


4.96 


8 


5.27 


36-42 


85 


4.61 


2 


0.55 


0 


— 


43-49 


34 


1.84 


4 


1.10 


4 


2.63 


50 or more 


30 


1.63 


0 


— 


0 


— 


TOTALS 1 


,845 


100.00 


363 


100.00 


252 


100.00 
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TABLE B. 14 1 69 

WASHINGTON STATE LIBRARY 
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APPENDIX C 

TECHNICAL SERVICES QUESTIONNAIRE 

In order to establish a basis for comparison of alternate 
methods of providing technical services through networking, a 
survey was made of current costs of fulfilling the three technical 
services functions; acquisitions, cataloging, and processing 
(preparation). This was done by collecting pertinent data with a 
questionnaire sent to a sample of libraries. While satisfactory 
for the purposes of providing general estimates of technical services 
costs within alternate network configurations, data from the 
questionnaire is by no. means sufficient to fix precise costs or to 
allow comparisons between libraries. Only a comprehensive technical 
services systems analysis — well beyond the constraints of this 
study--eould provide definitive cost data* 

C.l Library Sample and Questionnaire 

A sample of libraries was chosen to be representative of the 
size and type (public, academic, etc.) mix of publicly supported 
libraries in the state. Thirty institutions, or approximately 
30% of the universe, were chosen. They consisted of twenty public 
libraries, five four-year colleges and universities and five 
community colleges. The return rates were, 11 or 55% of the public 
libraries, 4 or 80% of the four-year colleges and universities, 
and 5 or 100% of the community colleges, giving a total of 20 
returns or 67%. Even in the case of public libraries with the 
lowest return rate, the size mix remained valid. 

The questionnaire, a copy of which is presented in Exhibit C.l, 
consisted of four pages of questions plus a cover letter. Two 
kinds of information were gathered. One was data to be used in 
developing unit cosies, number of volumes or titles handled, personnel 
utilized In each function and their salaries and supply and materials 
costs. The other was information on procedural matters; for example, 
tools used in cataloging, changes made in purchased cataloging data, 
items of equipment used, etc. 

C.2 Results 

Tables C.l and C.2 present some results of analysis of the 
data collected. The two tables are identical except that one deals 
with academic libraries and the other with public libraries. Most 
of the columns are self explanatory but a few notes may be helpful. 

In all cases titles and volumes acquired in 1969, refer to the 
calendar year. Salary costs include a fixed percentage (11.5%) 
for fringe benefits for all institutions. No other overhead is 
included. 
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"% Annual Titles Backlogged" is the number of titles stated 
by the library as being in their "backlog" for the time periods 
divided by the number of titles cataloged in 1969. "L.C. Proof 

Slips" and "PW/BPR" indicate whether a library uses those tools 
as major sources of catalog data. T1 % Original Cataloging" means 
the cataloging of those items for which no cataloging data is avail- 
able through the common sources, e.g. proof slips, L.C. cards, 

PW/BPR, Wilson cards, etc. "Titles F.T.E.", is the number of titles 
cataloged divided by the "Total Personnel (F.T.E.)". It can be 
used as an approximate measure of technical services output when 
comparing costs per title or per volume and has potential as a proxy 
for cataloging cost per title. Preliminary work indicates that 
correlation analysis produces a useful statement of cataloging 
costs for academic libraries as a function of titles per full time 
equivalent. 
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TABLE C . 2 , cont . 



Louis Bruno 

Chairman. Slate Library Commhvion 
Robfvt W. Woods 

Vice-Chairman, State Linrary Commission 




Maryan E. Reynolds 
State Librarian 
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EXHIBIT C.l 



As you are probably aware, the Washington State Library is presently conducting 
a research study to determine the development of the Washington State Library 
Network. This network is envisaged as encompassing many library functions such 
as Interlibrary Loan, Reference Service and some technical services. A major 
goal of the network is to provide improved service to libraries, and therefore 
the public, in the most economical fashion. In order to determine which is the 
most economical fashion, we need to know what the present costs of performing 
certain functions are. The attached questionnaire is designed to help us find 
out what these costs are for some technical services operations. 

Your library has been chosen as one of a sample of libraries from which we need 
to collect information. The data you provide us will be used to proj’ect costs 
for these operations for all libraries in the state; therefore, it is very im- 
portant that the information you give us is as complete as possible. The answers 
you provide will be used as a basis for comparison of possible alternative meth- 
ods of providing centralized technical services so that a determination of which 
alternative will offer the most services for the least money can be made. 



WiiSHiiiGTon State 



QCymfiia 

Q8501 

March 19, 1970 



Dear Librarian: 



If your library has done any cost accounting studies of the functions covered 
on the questionnaire, we would appreciate your forwarding copies of the studies. 
We will be happy to reimburse you for any copying charges involved in getting 
this material to us. 



The information you give will, of course, be kept strictly confidential, and 
your library will not be identified by name in any future publications or reports . A 

We have tried to make the questionnaire as straightforward as possible. If you 
have any questions regarding it, however, please do not hesitate to call either 
William Scholz or David Taylor at the State Library, ( 206)-753-5592, either on 
SCAN or collect. 

In order to help us meet our deadlines, we would like to have the completed 
questionnaire returned to us by April 6, 1970. 




William Scnolz 
Planning and Research 
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PLEASE RETURN BY APRIL 6, 1970 



EXHIBIT C.3, cont. 



WASHINGTON STATE LIBRARY 
TECHNICAL SERVICES 

COS T ACCOUNTING QUESTIONNAIRE 



I . ACQUISITIONS 

Definition : This function includes the placing of book orders with vendors or pub- 

lishers, receiving the books ordered and paying invoices. This does not include 
book selection. 

A. Please give a brief description of your book acquisitions operation; for 
example, "Librarian decides to purchase a book, purchase request is sent to 
acquisitions department. Acquisitions department types multiple order form, 
searches catalog and on-order file to determine if library has book or has 
it on order. Copy of order form is sent to vendor and other copies are sent 
to various files (card catalog, etc.) When book is received it is property 
stamped and on-order file is cleared, book is sent to cataloging department. 
Invoice is matched with book and approval for payment is made. Invoice is 
sent to business office for payment." 



B. How many book orders did you place between January and December 1969? 

BOOK ORDERS 

C. How many people are employed in the acquisitions function? 

PEOPLE 

For each person, please give the number of hours worked per week in acquisitions 
as defined above and their salary as of December 1969 . 

No. of Hours Salary 

Title Per Week (Per Hour) 




(Use additional sheets if necessary) 
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PLEASE RETURN BY APRIL 6, 1970 
Cost Accounting Questionnaire, cont. 



EXHIBIT C.l, cont. 
Page 2 



II . CATALOGING 

Definition i This function includes the descriptive cataloging of books added to the 
library, subject classification and subject heading assignment. It includes cata- 
loging done with bibliographic data of all kinds, e.g., L.C. proof slips, Publishers 
Weekly, National Union Catalog, etc., as well as original cataloging. 

A. How many titles and how many volumes were cataloged in your library in 1969? 

TITLES VOLUMES 

B. How many people are employed in the cataloging function? 

PEOPLE 

For each person, please give the number of hours worked per week in cataloging 
as defined above and their salary as of December 1969. 

No. of Hours Salary 

Title Per Week (Per Hour") 



C. Estimate the percentage of books requiring original cataloging cataloged in 
your library in 1969. (''Original" means no source of bibliographic data is 
available except the book itself.) 



D. Estimate the number of titles waiting to be cataloged at this time. How many 
of these have been on your shelves TT un cataloged" for: 

3 to 6 months 

6 months or more 

E. Which of the tools listed below does your library use as sources of biblio- 
graphic data in cataloging? 

1. L.C. Proof-slips 

2. Publishers' Weekly/Book Publishing Record [ 

3. Cumulative Book Index 

4. L.C. Catalogs (including Natl. Union Catalog) 

5. Other (specify) 



(Use additional sheets if necessary) 
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PLEASE RETURN BY APRIL 6 



1970 



EXHIBIT C.l, cont. 



Cost Accounting Questionnaire, cont. Page 3 

F. How many titles did you buy sets of catalog cards for in lv69? (Include all types 
of cards., e.g., L.C., LJ, Wilson, etc.) 

TITLES 

What was the average per set cost of those cards? 

I 



G. What percentage of these sets do you change in some way? 

% 

Please indicate those things you regularly change: 

Entry 

Call # 

Descriptive Cataloging 

Tracings 

Other (Specify) 



III. PROCESSING OF MATERIALS 

Definition : This function includes the physical preparation of books necessary to 

place them on the shelf ready for circulation, e.g., book cards, pockets, spine 
labels, card reproduction, etc. It also includes book repair and the distribution 
of books to branches. 

A. Please indicate the types of processing done in your library and the approxi- 
mate percentage of volumes receiving each kind: 

1. Book cards 

2. Spine labeling 

3 . Pockets 

4. Book covers (plastic jackets, 

laminated) 

5. Other (Specify) 

R. How many people are employed in the processing function? 

PEOPLE 

For each person, please give the number of hours worked per week in processing 
as defined above and their salary as of December 1969. 

No. of Hours Salary 

Title Per Week (Per Hour) 



(Use additional sheets if necessary) 
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PLEASE RETURN BY APRIL 6, 1970 



EXHIBIT C.l, cont. 



Cost Accounting Questionnaire, cont. Page 4 

C. How many volumes were processed by this function from January through December 
1969? 



VOLUMES 



D. Do you buy volumes pre-processed? Yes ; No 

Or with kits? Yes ; No 

If Yes, what is the charge for this service from each of your vendors, and how 
many volumes did you buy from each vendor? 



PRE-PROCESSED 

Vendo r Volumes Charge 



KITS 

Vendor Volumes Charge 



E. What items of equipment do you use for book processing? 



1. Electric Stylus 

2 . Laminator 

3 . Label-maker 

4 . Pocket gluer 

5. Other (Specify) 



F. How do you reproduce catalog cards? 

1. Hand typed 

2. Xerox machine 

3 . Multilith 

4. Other (Specify) 
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APPENDIX D 

AUTOMATION OF TECHNICAL SERVICES 



This appendix complements, from a technical point of view, the de- 
tailed study of costs and flows of the main report. This role is more 
modest than that envisaged by the original proposal and stems from the 
fact that technical design must follow, not precede, a detailed study 
of system costs and flows . This point of view is strongly endorsed by 
the California State Legislature in advising the California State Li- 
brary to obtain cost studies before considering further the detailed 
technical studies of the Institute for Library Research at Berkeley 
(see comments in paragraph D.l.b). Being more general, however, this 
appendix should be readable by librarians other than technical special- 
ists, thus increasing the circle of those able to discuss the major 
design issues and hopefully leading to better decisions in the long 
run. The purely quantitative aspects of this appendix are contained in 
Sections D.2.3, D.3.6, and D.5. 

Washington State Library worked with the MARC I pilot project of 
the Library of Congress, was involved in the planning of MARC II, and 
is currently providing automated catalog services to Timberland and 
North Central Regional Libraries . The experience of the Technical 
Services Division in this work will be helpful in developing the sys- 
tems proposed for the network. However, the fact that these are on- 
going services of the State Library does serve as a constraint, since 
they cannot be arbitrarily curtailed in favor of more general network 
development . 

D.l Approaches to Library Automation 

There are many different approaches to library automation, and 
this section will try to give an indication of their variety, using 
representative examples from the literature. The reason for this va- 
riety is in part that library automation is a complex activity and 
does require different approaches, and in part that people of widely 
differing backgrounds have become interested in the field. 

a. Administration . De Gennaro^ discusses the introduction of 
automated systems in an academic library from an administra- 
tive point of view. He speaks of three approaches: to wait 
for developments; to develop a total system in one go; and 
to adopt an evolutionary approach. Building the capability 
for automation is also discussed. 

. 2 

b. Cost/Benefit . Arthur Young and Company define the scope 

of a cost/benefit study for the California State Library. 

The first few pages of this report are of great value in 
pointing out that from a legislative point of view, whether 
or not to proceed with a system for a public body depends 
not primarily upon the technical means but upon the gross 
costs and benefits projected for the system in comparison 
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with current values of these costs and benefits . 

9 

c. Business Systems Analysis . As Chapman and St. Pierre 0 point 
out, systems analysis does not necessarily imply automation, 
(although automation will almost always benefit from systems 
analysis). They describe five major steps: analysis and 
understanding of current procedures; determination of the 
requirements of the system; determination of the inputs; 
evaluation of current procedures to see if they satisfy re- 
quirements; and design of a new system or modification of 
the old. The kind of system being analyzed is typically one 
based on extensive paperwork and with a number of different 
work stations such as found in banks, insurance companies, or 
libraries . 

d. Technical Design . The Institute of Library Research at 

Berkeley has carried out detailed technical studies for a pro- 
posed California State Library Processing Center. These 
reports consider a wide variety of technical issues in great 
detail, including: production and control, conversion, file 

maintenance, authority verification, book catalog filing, 
book catalog format, processing center organization, coding 
manual, and serials control. Much of this is in sufficient 
detail to provide excellent reference for the Washington State 
network when the planning for the latter reaches a comparable 
level of detail. 

e. Subroutines . Alanen^ discusses certain unique requirements of 
bibliographic data processing and suggests that the best way 
to meet these is by the construction of a set of subroutines 
for this purpose. These would include subsets for input/ 
output, for identification and location of data, and for pro- 
cessing. Thus, original programming would be simplified. 

f. Existing Programming Languages . Burgess^ discusses a number 
of existing high level languages (Fortran, Cobol, PL/1, 

Snobol) in terms of their suitability for programming in- 
formation storage and retrieval systems. The requirements 
are very similar to those of library automation. Burgess 
lists a number of desirable language properties and assesses 
each language against these. He also points out that the 
hardware and operating system environment can considerably 
affect the use of a particular language, either favorably or 
unfavorably . 

g. New Programming Languages . Dolby and Resnikoff^ discuss the 
requirements on a new high level programming language designed 
specifically for bibliographic data processing. They point 
out the important fact that the operations performed by 
Fortran and Cobol were thoroughly understood and agreed upon 
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long before the languages were devised. In the field of bibliographic 
data processing, however, there is little agreement, and considerable 
ignorance in fact, as to what the basic operations are. Language con- 
struction in such a case is understandably difficult. 

As can be seen, the approaches mentioned above have been listed in 
increasing level of detail or technical specificity. The present 
study lies towards the top of the list, bridging (a)-(d) with perhaps 
most emphasis on (b). This is the main reason for this appendix having 
the general character that it does. 

The current ciutomation activities of the Washington State Library 
are fairly small-scale ones aimed at providing cataloging services and 
book catalogs to a small number of client regional libraries. Develop- 
ment has been evolutionary, dating from the initial involvement in the 
MARC I project of the Library of Congress. It is not clear yet whether 
this evolution can continue into the proposed network system or whether 
there will be a discrete break and something of a new beginning. 

Three of the major nationally known systems of interest to the 
current study for the purposes of comparison and contrast are the Ohio 
College Library Center (OCLC), the bibliographic automation project at 
Stanford Libraries (BALLOTS), and the New England Library Infomation 
Network (NELINET). Their major emphasis as a group is in approach (d) 
above, technical design and implementation. The present study empha- 
sizes quantitative modeling and cost/benefit considerations to a much 
greater extent. Consequently, when technical details are refined at a 
later date they will be based upon a prior comprehensive knowledge of 
flows and costs. 

D.2 System Environment 

This section considers some of the factors which exercise a de- 
termining influence upon the technical system and within which the 
design must take place. The discussion is divided into four parts: 
objectives; constraints; quantitative parameters; and hardware/software 
environment. 

D.2.1 Objectives 



The technical system being discussed in this appendix is a com- 
puter/communication system together with operating procedures, designed 
to support the overall objectives of the network. These objectives 
can be split into long and short range. The former tends to be vague, 
and so this section is mainly concerned with technical system objec- 
tives governing the next three years or less. 

Discussion is limited to only one example of a limited class of 
technical systems and assumes that the State Library will design, im- 
plement and operate some form of centralized computer system. However, 
there are an almost endless variety of alternative systems which might 
be considered, for example: 
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a. Centralize cataloging, but perform it manually. Chapter 3 in- 
dicates that this alone would provide substantial savings. 

b. Automate in the direction proposed below, but do so on a re- 
gional basis. 

c. Buy cataloging data "wholesale" from national sources, public 
or private, and "retail" it to local libraries. 

d. Contract all technical services out to specialist commercial 
organizations with the State Library only concerned with the 
specifications for these services, whether or not they are 
performed adequately, and their cost. 

A consideration of alternatives such as these must be made when the 
data of the present report have been digested and in some cases followed 
up in more detail. However, for the moment, a reasonable middle-of-the- 
road system has been selected for discussion in this appendix, as an. 
example of a general approach to system design. 

As the main report has shown, the network is concerned with a 
variety of types of library (public, university, college, community 
college, and state) as well as a variety of functions ( interlibraiy 
loan, technical services, and collection management) . A wide range of 
technical and organizational systems can be proposed to support network 
services at various levels of sophistication and cost. A conservative 
system is proposed below. Two general guidelines are: it is preferable 

to have to upgrade a conservative system rather than to cut back an ad- 
vanced one; and secondly, those things should be attempted which are 
needed for future developments rather than those which are final prod- 
ucts in themselves. The following objectives are therefore proposed: 

a. Build a cumulative state-wide bibliographic and holdings data 
bank. Provide catalog products on demand (catalog cards, book 
cards, spine labels). The data bank should include data de- 
rived from MARC tapes as well as from original cataloging. 

b. Produce current acquisition lists, for member libraries on a 
regular basis. 

c. Produce statistical reports on acquisitions data on a regular 



d. Construct a book catalog for the Washington State Library col- 



e. Continue any current commitments which cannot be met by above 
or dropped . 

It should be noted that, apart from (d) , there is no provision for 
retrospective cataloging. Decisions on this should await a considera- 
tion of the findings of the RECON project. Also, no provision is made 



basis . 



lection. 
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for catalogs at the local or regional level. Book catalogs are quite 
expensive, and they come in an almost endless variety. Choices must be 
made as to what purpose they will serve, e.g., bibliographic reference 
or finding list, what frequency of production and cumulation, what in- 
formation to include for each entry, what access points to provide, and 
what scope of contents, e.g., by individual library or by region. These 
choices should not be made arbitrarily, and so it seems better to delay 
book catalog production until some of these questions have been studied 
more carefully in relation to the objectives of the network as it 
serves the state of Washington. 

On the positive side, (a) serves the technical services function of 
the network through centralized cataloging and catalog products as well 
as laying the groundwork for future machine-based catalog services. 

Items (b) and (c) serve the collection management function of the net- 
work, and item (d) the interlibrary loan function, since a large pro- 
portion of all such loans are made by the State Library. In addition, 
(d) gives practice in constructing a complete machine-based catalog 
for a collection and will permit the important printed catalog/microform 
catalog issue to be explored. 

In relation to existing State Library computer activities, the 
starting of the network system proper is a watershed in respect of 
files, formats, documentation, standards, etc. It. is the first step 
towards an integrated system, permanently machine-based. The question 
of whether or not existing programs and procedures are adequate for, or 
can be adapted to, this task must be considered. To have to redo sub- 
stantial portions of the system, either programming or data conversion, 
in a few years would be most unfortunate. 

D.2.2 Constraints 

Some of the most obvious constraints are mentioned below. 

a. E xisting operational commitments . Washington State Library 
already provides book catalog services to two regional public 
libraries (Timberland and North Central). These cannot be 
discontinued arbitrarily, and so the question of how they fit 
into the proposed system development must be considered. 

b. Costs . Chapter 3 of the main report has indicated some of the 



savings that would accrue to individual libraries, if all cata- 
loging were to be centralized. These savings are shown in 
Table D.l by type of library and amount to a state-wide total 
of almost $700,000 annually. However, these figures are de- 
ceptive since there is virtually no way in which these savings 
can be collected and made available to the processing center. 
Charging for some services would help, but in the initial 
stages this may discourage use unduly. It seems more likely, 
therefore, that the processing center will be an additional 
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budget item for the State Library, whether supported by state 
or federal funds. Estimates of what the proposed system might 
cost are given in Section D.5. To give a sense of perspective, 
technical services costs average about 10% of total library 
operations budgets. 

c. Personnel . The Technical Services Division at the State Li- 
brary does not have an adequate technically qualified staff for 
the proposed system, although additions are currently being 
made. At the moment the division’s technical strength consists 
of the chiefs Mrs. Josephine Pulsifer, who also has a great 
deal of outside responsibility, a computer systems analyst, and 
contract programmer and analyst time from the state Data Pro- 
cessing Service Center. In fact, it is remarkable that the 
division has done as well as it has up till now with such lim- 
ited resources. For the future, however, the division must 
have adequate support, with the addition of a number of tech- 
nically qualified people to the staffs one of whom should be 

at the level of deputy chief for machine-based systems. None 
of these need be librarians . 

d. Facilities . The Technical Services Division occupies space in 
the State Library building. While adequate for current activi- 
ties, more space will probably be required as the proposed 
system develops . 

Computer facilities are provided by the State Data Proces- 
sing Service Center. This represents a possible constraint but 
one which should not be too severe (see Section D.2.4). The 
fairly modest system proposed at first should run adequately 
at the Data Processing Service Center. Legally, the State 
Library may, with due caus e., obtain either outside commercial 
computer services or even its own computer. However, it does 
not seem that either course will bj necessary in the immediate ' 
future . 

D.2.3 Quantit at ive Parameters 

It is both possible and desirable to estimate and project some of 
the loads on the proposed system, for example, file size and access/ 
processing frequency for various functions. Costs will be dealt with 
in Section D.5. Basic data is shown in Table D.2 and. computed data in 
Table D.3. Figures have been rounded slightly in some cases, and the 
data is for 1969 and all types of library taken together (public, uni- 
versity, college, community college and state), except where stated. 
Table D.4 shows a breakdown of volume and titles by type of library so 
that there is some feeling of how the calculations of Section D.5 could 
be repeated for individual types of library, although the state-wide 
unique title figures would need to be revised. 
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TABLE D.l 

STATE-WIDE COST OF TECHNICAL SERVICES 
(Data from Chapter 3) 



TYPE OF LIBRARY 




C 


0 S T S 




CURRENT 


CENTRALIZED 


SAVINGS 


Public 


$1,024,536 


$ 


689,102 


$355,484 


University 


315,743 




205,858 


109,885 


College 


213,389 




129,899 


83,490 


Community College 


332,603 




204,212 


128,391 


State 


57,496 




35,428 


22,068 


TOTAL 


$1,943,817 


$1 


,264,499 


$679,318 



NOTE: These are costs for a state-wide system embracing all 
types of library. The costs of a state-wide system embracing 
only one type of library, e.g., public, are different from 
those shown above . 



TABLE D .2 

QUANTITATIVE PARAMETERS — BASIC DATA 



Total volumes acquired 

Total locally unique titles acquired . 
Total state-wide unique titles acquired 
Total state-wide unique titles . . . .1 

Total State Library titles 

MARC tapes 

% new titles found on MARC 

Mean time to acquire books 

Time limit after which original 

cataloging is sought for title . . . 
Bibliographic record 5 e.g., holdings, 

in process, MARC , 

Query record (request for catalog data 

and products) 

Receipt card record 



750,000/yr 
300,000/yr 
75,000/yr 
, 100,000 
150,000 
1,200 title s/wk 

60 % 

6 weeks . . 



1969 data 
study data 
study data 
study data 
1969 data 

estima ted 
estimated 



suggested 



8 weeks 

500 characters/estimated 

50 characters/estimated 
50 characters /estima ted 
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TABLE D .3 

QUANTITATIVE PARAMETERS — COMPUTED DATA 



8 

Union catalog (hypothetical) .5.5 x 10 characters 

Cumulative holdings file , , 

75.000 x 500 = 37.5 x 10 37.5 x 10 characters/yr 

Cumulative MARC file ^ 6 

1,200 x 50 x 500 = 30 x 10 .30 x 10 characters/yr 

In process file (steady state) 

# records at one time x record length 

( 300 , 000 x 6/50) x 500 = 18 x 10 . . .18 x 10 6 characters 

Query file (steady state) 

# records at one time x record length , 

(300,000 x 8/50)x 50 = 2.4 x 10° . . . .2.4 x 10 characters 

MARC titles 

60% x 75,000 45,000/yr 

0 r i ginal ca tal oging 

40% x 75,000 30 ,000/yr 

State Library Catalog 

150.000 x 500 = 7,5 x 10 ^ . . . . . . .7.5 x 10 characters 



NOTE: A year of 50 weeks has been used for convenience. 



TABLE D .4 

TITLES AND VOLUMES BY TYPE OF LIBRARY 
(Data is state-wide for 1969 from Chapter 3) 



TYPE OF LIBRARY 


VOLUMES 


LOCALLY 

UNIQUE 

TITLES 


CONTRIBUTIONS TO 
STATE-WIDE UNIQUE 
TITLES 


Public 


474,878 


147,938 


36,096 


University 


122,397 


48,461 


11,824 


College 


48,817 


36,820 


8,984 


Community College 


82,534 


56,618 


13,815 


State 


14,727 


9,732 


2.375 



73,094 



TOTAL 



743,353 



299,569 



D . 2 .4 Hardware/software Environment 



It is most likely that the proposed system will be implemented at 
the State Data Processing Service Center, as explained in paragraph 
D.2.2d. The Service Center exists to provide data processing services 
to those state agencies who may need them. It is not the only computer 
system in state government. Various departments, e.g., Department of 
Motor Vehicles and Department of Institutions, have their own systems. 

At the moment the hardware of the Service Center consists of two 
systems, IBM Systerr/360 Models 30 and 50. 

The Model 30 system is primarily used for running older programs/ 
e.g., written for the IBM 1401, through emulation, rather than new pro- 
grams written expressly for the System/360. 

The Model 50 system is the major system of the Service Center. It 
has 512K bytes of core memory in four partitions and runs under 360/0S 
MFT II. The peripherals include one card reader/punch, two line print- 
ers, eight 9-channel tape units, twenty-one modules of 2314 removable 
disc storage and numerous remote terminals, both video as well as type- 
writer or teletype. The use of remote processing has risen rapidly, 
due to recent requirements for continuous on-line access, e.g., by the 
State Patrol. A second Model 50 central processor is on order and the 
two will then be used to split the workload, one primarily for batch 
processing, and one primarily for on-line. 

Major languages available are 360 Basic Assembly Language (BAL), 
Fortran, Cobol and PL/1. The use of the last named is not encouraged 
on the grounds that the compilers are not yet entirely reliable. 

D . 3 System Design 

This section considers some features of system design in general 
terms. The system is expected to work in the following way. Individual 
libraries order and receive books as they do now. At the time of order- 
ing, a copy of the order form is sent to the State Library, and this 
constitutes a request for catalog data and products (catalog cards, book 
cards, spine labels) for the book. These products are derived from 
machine-based bibliographic data files if available in a weekly batch 
processing cycle. If not, after an eight-week period, the book is 
cataloged originally and pertinent data entered into the machine files. 
When the book is received by the local library, notice is sent to the 
State Library for the holding file. The machine-based bibliographic 
files are derived from MARC tapes and original cataloging. This differs 
somewhat from what is proposed by the State Library, but the differences 
are slight.^ They are mainly that the State Library does not intend to 
use receipt cards and will only do brief original cataloging for titles 
expected later through MARC. 
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The discussion is divided into six parts: files; record formats; 

basic processing functions; data quality control; statistics; and nota- 
tion. 

D.3.1 Files 



The machine-based information that is at the heart of the proposed 
system will be stored in various files. Questions to be asked include: 
what file:;; are needed, how large will they be, what storage medium 
should be used, etc. This section considers some of these questions 
briefly . 



The main files are MARC cumulative (30 x 10 characters/yr) , 
holdings cumulative (37.5 x 10° characters/yr), in-process (18 x 10^ 
characters steady state), and query (2.4 x 10° characters steady state). 
There may also be an authority file (of unknown size) for maintaining 
control of subject headings, a library file (small) with data on each 
member library, arid a file containing records for statistical purposes. 



A major question is how the first three files should be organized 
as a group. Essentially, once a week a new MARC tape will be added to 
the MARC file, the new queries added to the query file, and then the 
query file passed against some combination of the first three files. 
Depending cn the probabilities (completely unknown) of finding the 
query catalog data on each of these three files, they should be searched 
in a specific order in order to minimize mean search time. Operating 
data should quickly lead to statistics to optimize this choice. 



Another question is whether or not to remove from the cumulative 
MARC file those records also found on the holdings file. Using the 
60% hit rate, this would amount to 22.5 x 10° characters/year to be 
removed from the MARC cumulative file, reducing it from 30 x 10^ to 
7.5 x 10^ characters/year. Since this is at the cost of the integrity 
of the MARC file as comprehensive cumulation of Library of Congress 
output, this issue may be decided either way. 



How the files are organized internally is another question, that 
is, in sequential or random order, with or without associated index or 
directory files. Not all records will have an LC card number, so this 
cannot be used as a universal record identifier. The Institute of 
Library Research, in their study for the California State Library, ad- 
vocates keeping the lengthy bibliographic records in one file, assign- 
ing sequential identification numbers as they are added in, and short 
index records (both author and title) sorted in another. As an approach, 
this is attractive. Decisions on this must await more detailed design. 



How should these files be stored? The main choice is threefold; 
magnetic tape, off-line disc or on-line disc. Costs are compared in 
section D.5. Off-line disc is probably the best compromise, offering 
more flexible, processing at low cost. The removable disc packs of the 
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IBM 2314 Disc Storage System are of particular advantage here. On-line 
disc storage is not needed until on-line remote processing is required. 

D.3.2 Rec o rd Formats 

The format of a record is the way in which the data of the record 
is organized. Up till the MARC I project in 1966 , there was virtually 
no agreement on record formats for bibliographic data. This meant that 
machine-based information prepared at one installation could not be 
utilized at another. The Library of Congress now sends out weekly 
tapes in MARC II format (a revised successor to the pilot MARC I). This 
format is fast becoming a standard or at least the basis for one. 

However, the MARC II format is a communications format. That is, 
it governs the format of data so that the data can be communicated be- 
tween two installations. It is not a processing format or a storage 
format and has* nothing to do with how a local installation processes or 
stores the data. This means that formats for processing and storage 
need to be selected. They need only be compatible with MARC II, not 
MARC II itself. • 

The MARC II format defines a record as consisting of a continuous 
sequence of characters, organized into five groups. The first is a 
fixed length leader which contains information about the record, how 
long it is, what type, e.g., monograph, ate. The second is the direc- 
tory to each of the fields following. The third is a control number 
field of variable length, in fact, containing the LC card number. The 
fourth is a group of fields of fixed length. The fifth and last is the 
group of fields of variable length, some with subfields . 

The format is defined in structural terms, and the actual data 
need not be bibliographic. Since programs that process these records 
do so largely on the basis of their format or structure rather than 
their content, there is an advantage in having as much of the system 
data in a compatible format as possible. This means, for example, 
storing the query records in MARC II format, as well as the authority 
file and local library data in similar fashion. Then programs written 
to process MARC II bibliographic records will also process these other 
ones too. 

But, as was said above, the MARC II format is a communications 
format and it is necessary to select additional formats for processing 
and storage. The suggestion is therefore made that as far as possible, 
the variety of formats should be restricted and that common formats be 
chosen for processing and storage for as many files as possible . These 
would be easily compatible with MARC II and might be called Washington 
State Processing formats, or WASP formats for short I To do this will 
lead to economy in program and file design as well as restricting con- 
ceptual detail from needless intricacy. 
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D.3.3 Basic Processing Functions 



A variety of basic processing functions are required to support the 
proposed system. If the suggestion of a common record format is fol- 
lowed, then one program will be able to perform the same operation on 
different files, with corresponding economy. 

a. Single file operations . General purpose operations are re- 
quired such as file creation, editing, updating, sorting, 
listing and searching. Updating includes the addition of 
records to the file or deletion of records from it. The 
programs which implement these functions will assume WASP 
record format. 

b. Multi-file operations . General purpose operations are required 
such as merging two or more files, and matching two files for 
common records or records containing common values of a partic- 
ular field. In the latter case, the original two files (say A 
and B) are split into three files, a file of common records, 
the residual A file, and the residual B file. 

c. Special purpose operations . A number of special purpose 
operations are required: 

• • — format conversion from MARC II to WASP and 

vice versa. 

— preparation of MARC II or WASP format records — 
original cataloging input. 

— production of catalog products from bibliographic 
data files. 

— special format for printed output, either line 
printer, photocomposition or microform. 

— statistical operations not available in packaged 
programs . 

D.3,4 Data quality control 

The proposed system will build large permanent machine-based data 
files. If there is no planned quality control of these files, the data 
in them will not be completely reliable. The significance of this 
varies. For data that is not used for access, such as the imprint, 
errors are a nuisance but not really serious. For data that is used 
for access, such as LC card number, errors are extremely serious. 

Records dependent upon erroneous data may be essentially lost to the 
system. There are four major ways in which data quality can degrade. 

In the first case, erroneous data is entered into the system on 
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input. This can be avoided, or at least minimized, by rigorous proof- 
reading and verification before final data entry with edit and correc- 
tion cycle continuing as long as necessary. 

In the second case, data degrades through errors of primarily 
machine origin. These can occur at different levels and are dealt with 
at different levels. Single bit errors occurring between memory and 
secondary storage may be detected by hardware parity checks. Errors in 
single characters or groups of characters may be detected by check sum 
calculations performed on record transfer by system software. Similar 
errors may also be detected by applications software, i.e., user pro- 
grams, through such schemes as check digits. 

In the third case, malfunctioning of system software in a multi- 
programming environment can lead to random quantities of disc-stored 
data being destroyed, sometimes undetectably . If this error is not 
suspected at the time it occurs, then virtually no recovery is possible. 

In the fourth case, a hardware malfunction causes the destruction 
of data at a known time. This can be protected against by maintaining 
a set of back-up tapes of the data, say one day old, one week old, one 
month old, and so on. Of course, the longer ago the error occurred, 
the greater the effort to correct it. 

Errors cannot be prevented, but they and their effects can be 
minimized . 

D.3.5 Statistics 



No large enterprise today can afford not to gather management in- 
formation from its operating data. One of the major tasks of the 
present study has been to piece together data on various aspects of 
library operations in Washington state and show how management conclu- 
sions can be drawn. Most of this data has been obtained from ad hoc 
sampling and surveys. What is needed is a system of ongoing data col- 
lection, together with procedures for deriving useful management in- 
formation from such data. If part of the proposed processing system 
is to be machine based, then the computer should also be responsible 
for generating useful statistics regarding the data passing through 
it. Since much network activity, e.g., interlibrary loan and circula- 
tion, will take place outside of the machine (at least at first), data 
on these operations must be sought separately. 

The data under computer control in the initial system are the 
current acquisitions of the member libraries. Much useful management 
information can be obtained from these. Data on the overlap between 
the acquisitions of different libraries can be obtained broken down by 
subject matter and year of material and by size and type of library. 
Distribution of material by subject matter, by year, and size and type 
of library can be obtained. This information can be consolidated into 
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regional figures if required. The load upon the processing center by 
time of year can be learned together with information upon which machine-, 
based files are most likely to supply requested catalog data. The cost 
of obtaining this information in useful form should be slight since the 
records upon which it is based all exist in machine readable form. What 
is required is that provision for this should be designed into the 
machine system from the onset . 

D.3.6 Notation 



The design of any large system requires a precise descriptive no- 
tation. Such a notation serves as a communication bridge between the 
various people concerned with the design. The designer must communicate 
in two directions ? with the technical specialist who will build the 
system and with the lay colleague who is concerned that the technical 
system furthers the objectives of the overall system of which it is a 
part. In the present case, flow charts are an excellent notation when 
the designer is talking to programmers, but not so good when he is 
talking to librarians. For this, a more general notation is useful, 
such as the block diagram. An example is given in Figure D.l. 

Data at the processing center are stored in various files or sets: 

M MARC (cumulative) 

H Holdings (cumulative) 

Q Query (steady state) 

P In-process (steady state) 

The main products are: 

CP Catalog products 

R Receipt cards for libraries to 
return upon receipt of books 
from vendors 

Increments to these files are indicated by the symbol A, e.g., 

AM is the weekly MARC incremental tape. 6Q is that part of the query 
file sent to original cataloging after 8 weeks T waiting. Files which 
are modified by the processing are shown as F f . The logical relationships 
AND, OR and NOT are shown by and respectively. The symbols 

+ and - are used in the sense of adding and subtracting elements from 
sets. The operations of summation (or merging) and matching sets are 
indicated by £ and X respectively. Original cataloging is shown by 
OC, and sorting by S. 

Using these symbols, a particular version of the flow of data 
through the processing center can be shown in Figure D.l. In addition, 
the diagram shown in Figure D.l can be represented entirely symbolical- 
ly as follows: 
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FIGURE P.l; SYSTEM BLOCK DIAGRAM (continued) 



m * M + AM 
EQ * Q + AQ 
M f = EMnEQ 

Q t = EQ^EMr/P n H. -<$Q 
AP » EQ^ EM + EQ EM r\ P 
ACP = f { AP} 

AR = f {AP} 

AH = EP ER 
P f - EP -AH 
H t = H + AH 



Although not absolutely accurate, this example of notation shows 
how a system can be represented by either graphic or symbolic means. 

At this level of detail, alternatives can be discussed with the wider 
library community and final design decisions made. From such a nota- 
tion the transition to flow charts for programmers is much easier than if 
narrative text only has been used to describe the proposed design. In 
addition, a block diagram such as Figure D.l can be the basis for cost 
estimates as carried out in section D.5. 

D.4 System Implementation 



This section discusses some aspects of system implementation under 
the headings: Programming; Documentation; and Schedule. 

D.4.1 Programming 

Eventually the proposed system is to be implemented on an existing 
computer system in an available programming language. In the present 
case there is not much freedom of choice in the matter of computer sys- 
tem which will probably be at the state Data Processing Service Center. 
However, there is a choice when It comes to programming language. 

The choice is between the Basic Assembly language (BAL) for the 
System/360, and a high level language such as Fortran, Cobol or PL/l. 
Although both Fortran and Cobol could be used, they are not as suitable 
as PL/l to the task of processing variable length tagged records which 
is what the data is largely like. For this reason, it is simpler to 
debate the issues between BAL and PL/l. 
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Greater efficiency at run time is the main advantage of BAL, and 
clearly will be decisive if run time costs are large and dominate the 
overall costs. Assembly time for BAL programs is less than compile 
time for PL/l, but this is unlikely to be a decisive matter. 

PL/l has the advantage of producing shorter and more clearly 
understandable source programs in a shorter time than BAL. Thus pro- 
gram development and subsequent modification are much easier. Since 
the system will eventually ccme to comprise some very large programs, 
the increased conceptual grasp of the system provided by PL/l source 
programs is an advantage. 

When consideration is given to moving the. entire system to future 
computers, PL/l has the slight edge. While BAL will probably be 
emulated on future IBM machines, PL/l is more likely to become avail- 
able on other manufacturers 1 equipment. 

The basic issue is still run time speed for BAL versus development 
speed and easier conceptual understanding for PL/l. The State Library 
t is approaching a processing system of the scope proposed for the first 
time and so it is likely that there will be need to modify the programs 
in the light of experience. The flexibility to modify programs that 
such a situation makes desirable would seem to make PL/l the first 
choice . 

These remarks are simply a rehearsal of the well-known trade-off 
in using either an assembly or a high level language. Their applica- 
bility to the case in hand must be considered in the light of any 
special requirements of the programs themselves. In addition, the^e is 
a reluctance to use PL/l at the Service Center. 

Beyond the choice of programming language, the question of growth 
and eventually transferability must be kept in mind . The system will 
grow most easily if it is constructed on modular lines such that suc- 
cessive modules can be introduced or upgraded independently of the rest 
of the system. Transferability is also enhanced by such an approach. 

D A . 2 Documentation 



It is not enough just to construct the proposed system, it must be 
thoroughly documented. This is absolutely essential and not a luxury, 
whether for an in-house system, or one bought from outside . Documenta- 
tion is important since it protects the system from the effects of 
changing personnel, it facilitates communication about the system be- 
tween various personnel working on it, and it makes subsequent modifi- 
cation enormously easier. Delivering or accepting a programming system 
without documentation is like delivering or accepting a major new 
building without any architectural plans. 

Documentation can be addressed to different levels, from managerial 
to programmer. It can be at various levels of detail, from general 
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narrative, through basic design concepts, to the code of individual 
subroutines. It is not a trivial task to produce good documentation 
for a system, and some projects employ personnel for documentation in 
addition to those for actual programming. 

At a minimum, documentation can include some or all of the features 
below: 

General narrative description 
Design characteristics 
Flow charts 
Program listings 
Operating instructions 
Input requirements and examples 
Output capability and examples 
Core and storage requirements 
Cost and timing data 



D .4 . 3 Schedule 



It is desirable, though not easy, to plan accurate schedules for 
the implementation of systems such as the one proposed. A schedule for 
the construction of the basic catalog data system within one calendar 
year is shown in Figure D.2. The State Library catalog would then be- 
gin. It is easy to be overly optimistic and the suggested schedule may 
need to be extended by up to fifty percent before being finalized. 

D.5 System Costs 



The aim of this appendix is to estimate the operating costs of the 
proposed computer system as represented by Figure D.l. Weekly batch 
processing cycles are assumed. (Development costs are something else 
again and are likely to occur at a high rate for a limited period of 
time . ) 

The method followed is: 

a. To break down the system of Figure D.l into such functions as 
cataloging, storage, processing and printing, and to estimate 
volumes; 

b. To estimate basic unit costs for these functions; 

c. To put these two sets of figures together. 



FIGURE D.2 

SYSTEM IMPLEMENTATION SCHEDULE 



SYSTEM ACTIVITIES 



A Planning 

B Choice of processing formats 

C Original cataloging input module 

D Development of file control systems 

E Cataloging products output 

F Acquisition lists and statistics capability 
G Test 

H State Library Catalog 

I Existing commitments to regional libraries 



A 

B 

C 

D 

E 

F 

G 

H 

I 



QUARTERS 

3 
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The results of such estimations are clearly approximate, but never- 
theless a structure or model for computing total costs is exhibited. 
Alternate figures for unit costs or volumes can easily be entered into 
the model if desired . 

Ihe functions into which the system shown in Figure D.l may be 
broken down are taken as the following: 

a. Cataloging . Cataloging of those items for which no MARC data 
is found (6Q ) . 

b . Manual . 

(i) Manual entry of requests for catalog products into 
machine-readable form; i.e., keypunching and verifi- 
cation (AQ). 

(ii) Entry of catalog data from (a) into machine-readable 
form ( 6Q ) . 

c. MARC subscription . The cost of the weekly MARC tape service 
from the Library of Congress. 

d. Storage . The four major files M, Q, P, H must be maintained 
on some storage medium.. Magnetic tape back-up must be pro- 
vided for reliability. Storage on magnetic tape, off-line and 
on-line disc will be considered. 

e. Processing . Processing consists of a number of functions: 

(i) Sorting only occurs on entry of small files into 
system and will be ignored. 

(ii) Merging. 

(iii) Matching. 

f . Output . Line printer output will be considered for all 
new data entering the system in machine-readable form, 
or for increments to existing files, etc. 

g. Salaries . A figure for salaries will be assumed other 
than for the clerical or keypunch staff included in (b) 
above. 

Flows are estimated in Table D.5. Units are characters or charac- 
ters/week, and n is the number of weeks into the project. Unit costs 
are estimated in Table D.6. Flows and costs are consolidated in Table 
D.7 from which the costs of three different systems per week can be 
estimated, based upon differences in storage medium. 
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TABLE D-5 

CALCULATION OF SYSTEM FLOWS 
(Data from Exhibits 1 and 2) 

Cataloging 



Original cataloging 
30,000/year = 600/week 
Manual 


600 records/week 


(i) Request for catalog products 
300,000/year = 600/week 


300,000 characters/week 


(ii) Entry of original cataloging 
600 x 500 = 300,000 

MARC Subscription 


300,000 characters/week 


Not applicable 
Storage 

MARC cumulative file (M) 


600,000 n characters 



(1200/week) x n weeks x 500 = 600,000 n 



Holdings cumulative file (H) 
37.5 x 10/50 = 750,000 


750,000 n characters 


Query file (Q) 


2,400,000 characters 


In-process file (P) 
Processing 

(i) Sorting - ignored 


18,000,000 characters 



(ii) Merging is estimated by character count of files merged, on 
a weekly basis. 



Query file (q ) 

Query file increment (A&) 


2.400.000 characters 

300.000 cha ra cte rs 


MARC file (M) 

MARC file increment ( AM) 


600,000 n characters 
600,000 characters 


Various inputs to inprocess file 
(= AP) 


3,000,000 characters 


In-process file (P) 

In-process file increment (AP) 


18.000. 000 characters 

3.000. 000 characters 



TABLE D.5 s cont. 

CALCULATION OF SYSTEM FLOWS 

Holdings file (H) 750,000 n characters 

Holdings file increment (aH) 750,000 characters 

iii) Matching is estimated as merging. 



Total query file (EQ ) 
Total MARC file ( EM) 



Total query file (EQ ) 
In-process file (P) 

Total query file (EQ ) 
Holdings file (H) 

Receipt cards (DR) 

Total in-process file ( 2P) 



2.700.000 characters 

600.000 n 

+ 600,000 characters 

2.700.000 characters 

18.000. 000 characters 

2.700.000 characters 

750.000 n characters 

300.000 characters 

21 . 000 . 000 characte rs 



f . Output (the following files are printed out weekly, for one 
purpose or another) 



Query file increment (AQ ) 

MARC file increment ( AM) 
In-process file increment (A P) 
Holdings file increment ( AH) 



300.000 characters 

600.000 characters 
3,000,000 characters 

750.000 characters 



Receipt cards (AR) 300,000 characters 

Cataloging Products (AGP) 6,000,000 characters 

(1,000 characters/record estimate) 



g . Salaries 

Technical and other specialist salaries allocated to systems 
costs . 



207 



219 



ERJC 



TABLE D.6 

CALCULATION OF SYSTEM UNIT COSTS 
(Data estimated and from Data Processing Service Center) 
(Figures are rounded for convenience at right) 



a. Cataloging $3.00/title 

Figure used in Chapter VI 

b. Manual $550/l0 6 characters 

10,000 characters /hour at $5.50/hour 

for keypunch and verify 

c. MARC subscription $16/week 

$800/year = $16/week 



d. Storage 

(i) Magnetic tape 

Service Center rate = $i.00/mo $.01/10^ characters /week 

for 2400 T tape 
Assuming 800 bpi density, 

Capacity = 2400 x 12 x 1600= 46 x 10 characters 

(ii) Off-line disc $1.00/10^ characters/week 



Service Center rate = $.50/mo 
for 2314 disc cylinder ^ 

Cylinder = Pack/ 200 = 1.5 x 10 characters 



(iii) On-line disc 



$io/io 6 



cha ra c te rs / we ek 



As (ii) but $5.00/mo 



e . Processing 

Cost of merging and matching is 
assumed to be primarily input/ 
output and movement of characters. 

Estimate based on 20 microrecords 
per character of input files, and 
$100/hr equivalent billing rate 
for 360 Model 50. 



$ .50/10 6 



characters 



Rate = 100 $/character 

3600 x 50,000 

f . P rinting $11.00/10^ characters 

Estimate is based on running 1403 
Printer at 1100 lines/minute, 

75 characters/line average and 
$15/hour equivalent billing rate. 

Rate = 15 $/character 

60 x 300 x 75 



g. Salaries 

Assume $50 , 000/yr 



$l,000/week 

220 
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System based on magnetic tape 
System based on off-line disc 
System based on on-line disc 



$3,055 + n/week 
$3,075 + 2n/week 
$3,255 + 14n/week 



These figures are shown in graphical form in Figure D.3. From them and 
from those of Table D.7 a number of conclusions can be drawn. 



Magnetic tape and off-line disc offer systems of comparable cost. 
On-line disc storage leads to progressively higher costs as time passes 
Costs consist of two components, one fixed and one cumulative, the 
latter reflecting the growth of cumulative data files . 

Taking the off-line disc system as an example, the weekly cost 
varies from about $3,050 to $3,150 during the first year with a mean of 
$3,100. In the second and third years the mean costs are $3,200 and 
$3,300 per week. These correspond to annual figures of about $155,000, 
$160,000 and $165,000 respectively. These are much less than the anti- 
cipated ideal savings of almost $700,000 from centralization of cata- 
loging shown in Table 1. Furthermore, this figure includes the cost of 
cataloging 73,000 titles at $3. 00/title in the centralized system, 
about $220,000/year . Thus, the $700,000 can be regarded as savings due 
to centralization which are conserved by an off-line disc computer 
system since its costs are even less than those of a centralized manual 
system . 

A comparison of the costs of current, regional and centralized 
manual systems with the proposed automated system is shown in Figure 
D.4. These assume that current salaries, material costs, and yearly 
volumes acquired do not change, nor storage costs. In fact, it is 
likely that the latter will decrease and the remainder increase with 
time. The manual costs are for cataloging at $3.00 per title, and the 
figures are obtained from Chapter 3. 

Another point is that the cost of the machine components of the 
proposed system is only a small proportion of the total cost. Even if 
the figures shown are increased by a factor of 2 or 3, total costs are 
still dominated by cataloging costs and salaries. This means that a. 
high-level programming language can probably be afforded, rather than 
having to stay with assembly language on the grounds of cost. 

Storage costs show a hundredfold increase in going from magnetic 
tape to off-line disc, and tenfold in going to on-line disc. However, 
when seen in relation to the total system cost, or even in absolute 
dollar figures, off-line storage costs are slight; and even using 
on-line disc, a needless luxury at the present time, is not prohibitive 

In the off-line disc system, the machine-based costs for storage, 
processing, and printing are comparable', and this suggests that an at- 
tempt should be made to refine these estimates to see if one becomes 
dominant. 
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FIGURE D.4 COMPARISON OF AUTOMATED AND MANUAL COSTS 
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TABLE D.7 

SYSTEM COSTS BY FUNCTION 

Note: Flows are consolidated for each function. 

Units are characters per week except for cataloging. 
Three sets of back-up files are assumed. 

Cost figures are rounded for convenience and are dollars 
per week. 



FUNCTION 


NUMBER OF UNITS 


UNIT COST 


COST 


Cataloging 


600 


$3.00 


$1,800 


Manual 


300,000 


$550/10 6 


165 


MARC subscription 






16 


Storage magnetic tape 


20.4 x 10 6 
+1.35 n x 10 


$.01/10 6 


0 


Storage off-line disc 


TT 


$i.oo/io 6 


20 + n 


Storage on-line disc 


TT 


$io/io 6 


200 + 13 


Backup files 


61.2 x 10 6 
+4.05 n x 10 6 


$ .01/10 6 


1 


Processing 


76.05 x 10^ 
+2.7 n x 10° 


$.50/10 6 


40'+ n 


Printing 


10.95 x 10 6 


$3/10 6 


33 


Salaries 






1,000 
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The cost of back-up tapes for three complete sets of the major 
files is negligible. 

D.6 Further Questions 

This section outlines a number of questions that still need to be 
considered. They lie outside the scope of this appendix either in 
detail or in time-scale. Of course , if the basic technical system 
chosen to support the network is very different from that outlined 
earlier, then some of these questions may not be so pertinent. 

a. Design Details . The details of the system design must be 
settled, e.g., formats, file structures, indexes, processing 
functions. Essentially, this means that section D.3 must be 
redone in greater detail if there is acceptance of the basic 
system objectives. 

b. Catalog Production . The uses to which book or printed cata- 
logs could be put in the network needs to be considered 
carefully. Their form, frequency, and costs should be 
studied. The question of line printer versus photo- 
composition versus microform needs to be resolved. 

c. Retrospective Cataloging . Apart from the development of 
a complete machine-based catalog for the State Library, 
there should be little activity in this area until na- 
tional policies based on the Library of Congress RECON 
project begin to develop. However, this is a question 
which must be considered since the state almost certainly 
has unique holdings in northwest materials which will re- 
main its cataloging responsibility. 

d. Interface Capability . The proposed network is not unique. 
Numerous other networks or groupings on a national, regional, 
or state-wide basis are in the process of development. Con- 
sideration must be given to the question of how the proposed 
network in Washington will interface with these. The 

MARC II format is one embryonic standard. Others are needed. 

e. Long-Range Planning . The system discussed in this appendix 
is only a first step in a continuous process of system de- 
velopment which will go on for years, even decades. Both 
the objectives and means of long-range system development 
must be considered. In the area of objectives, there are 
such features as interface with other systems, expanded 
system function, and more comprehensive operating data. In 
the area of means, there are such features as new hardware 
products, e.g., large cheap storage devices, and new soft- 
ware products, e.g., a suitable special purpose programming 
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language. With technical developments, certain cost con- 
straints could change dramatically. 



f. Hole of Pacific Northwest Bibliographic Center (PNBC) . The 
recent Currier report on PNBC has considered many aspects 
of the operation of PNBC, but not those most pertinent to 
this appendix. The basic question is how can PNBC best be 
developed in relation to a mechanized system such as the 
network ultimately envisages . Since the network will pro- 
vide comprehensive location information (within the state), 
the best role for PNBC would seem to be as. an interstate 
system, linking a group of independent state systems. 

Numbers paint a bleak picture of the future of PNBC as 
regards automation, and it is worthwhile considering these 
briefly. The figures below are taken from the Currier re- 
port and rounded off slightly. 



Number of cards 4,000,000 

Additions ....... i 320,000 

Withdrawals . 250,000 

Requests ... 20,000 

Budget (visible) .... $ 54,000 

Budget (invisible support 
from University of Wash- 
ington) $ 34a000 



cards 
cards/yr . 
cards/yr . 
/yr. 

/yr. 



/yr. 



The size of the main data file for an automated bibliographic re- 
trieval system would approximate 2 x 10^ or 2 billion characters. To 
convert a file of this size to machine-readable form and maintain it on 
a random access mass storage device for on-line inquiry is very expen- 
sive. It is not clear that the service as represented by 20,000 
requests per year is worth the expense. 



D.7 Summary 

This appendix has discussed a number of technical aspects of the 
proposed network system from a general point of view. 

The main finding is that, given that a centralized manual catalog- 
ing system will save $700,000 annually by avoiding duplication of cata- 
loging effort, then a computer system as described above will not only 
conserve but actually improve upon these savings. Each type of system 
will cost about $200,000 annually. Even in the computer system machine 
costs are a fraction of total system costs . 

Recommendations fall into two areas, one administrative and the 
other technical. 
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From an administrative point of view, it is important to build up 
or create adequate staff competency in the technical area. A machine- 
based system of the scope being discussed for the network requires 
technically qualified personnel to work with the design, implementation 
and operation. Secondly, it is necessary to begin to devise cost 
formulas and procedures so that the services that the machine-based 
system will offer can be established in a realistic, even if subsidized, 
framework. 

From a technical point of view, the first thing to do is to begin 
to build a cumulative bibliographic data bank, an embryonic holdings 
data bank, based on the current acquisitions of the state T s libraries 
and fed with bibliographic data from MARC or original cataloging. This 
is the basis for a service to individual libraries of catalog products 
for their acquisitions, e^g., catalog cards, book cards, spine labels. 
When this has been set up, the holdings of the State Library will be 
converted to a machine-based file and copies distributed widely in some 
print medium, e.g., photoreduced line printer output or microfiche. 
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APPENDIX E 

ADMINISTRATIVE DATA QUESTIONNAIRE AND ANALYSIS 

This appendix gives details of the administrative data question- 
naire, its administration, and the method used for its analysis. 

E.l Questionnaire 



O 

ERIC 



The questionnaire went through three preliminary drafts, the 
last of which was field-tested with a small group of respondents, 
most of whom were not in the actual sample population. An alerting 
letter was sent out on December 9, 1969. Three days later the 
questionnaire together with a covering letter was mailed to the 140 
library heads who made up the survey population. These two letters 
and the questionnaire are shown as Exhibits E.l, E.2, and E.3. 

Of the 140 questionnaires sent out, 129 were returned, and of these, 
119 were usable. In order to test the representativeness of the 
usable returns against the original sample, both were broken down 
by type of library, and the figures are shown in Table E.l. It 
should be noted that the categorization by type of library in the 
administrative study is not the same as is used in the rest of the 
study, e.g., Chapters 2-4. 

The questionnaire was divided into three parts: the library 

of the respondent; personal interaction survey; and network opinion 
survey; and data from each section were coded for machine analysis. 

In addition, data from the second part were used directly for the 
sociometric analysis of section 5.4. ' 

E.2 Coding of Data 

Data for machine analysis were copied from each usable question- 
naire onto a worksheet, using a scheme for data coding developed 
for the purpose. The worksheet and the data coding guide are shown 
as Exhibits E.4 and E.S, Data elements 4-6 (population serviced, 
size of collection and annual expenditure) were obtained from addi- 
tional published statistical data. Data elements 2, 3, 8 (type of 
support, geographic area, status of librarian) were obtained in- 
directly from other specific answers. Data element 7 (characteristics 
of the librarian) was derived from the answers to part 2 of the 
Questionnaire, see also section 5.4. 

E.3 Computer Analysis 

Data were analyzed by a packaged program at the State Data 
Processing Service Center. The program used was BMD02S, Contingency 
Table Analysis, from the Health Sciences Computing Facility, UCLA, 
version of June 15, 1966. 

Data were punched from the worksheets onto cards, two cards 
for each worksheet, using 136 consecutive columns, and input to the 
program using Fortran format (3X, 2F1.0, 73F1.0/56F1.0), thus skipping 
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the library identification code. The data, therefore, finally 
comprised 119 records of 132 data elements or variable values per 
record. 



The program computes two-way tables for selected pairs of 
variables, together with a number of additional functions. When 
the cells in the table have expected frequencies less than a user- 
specified limit, then the table is collapsed by merging successive 
rows and columns until the frequencies have been raised above the 
limit set. In the present analysis this limit was set at one. For 
each of the original and collapsed tables, the following output 
was obtained: count rejects; frequency tables; row, column and table 
percentages; chi-square and degrees of freedom; contingency coefficient; 
and the quantity -2 logx, where \is the maximum likelihood ratio. In 
addition, a list of the number of rejects for each variable taken 
singly was obtained. These arise from incompletely filled out 
questionnaires. The actual analyses chosen were pairwise tables 
for: 

variable 1 v. variable n , n = 2, ...132 

variable 2 v. variable n , n = 3, ...132 



variable 12 v. 

variable 18 v. 



variable n , 
variable n , 



n = 13, . ..132 
n = 19, . . .132 



variable 


22 


V. 


variable 


n > 


n = 23, 


. . .132 


and variable 


33 


V. 


variable 


n > 


n = 34, 


...132 


variable 


44 


V. 


variable 


n , 


n = 45, 


...132 



variable 121 v. variable n , 



n = 122, ...132 



These fall into two groups, complete sets of tables for variables 
1 (type of library) through 12 (interlibrary loan) and 18 (partici- 
pation) through 22 (familiarity), and then complete sets of tables 
for the semantic differential averages only, for a total of 2,561 
tables. Collapsed tables were formed in addition for many of these 
original tables. 



E.4. Interpretation of Computer Output 

Interpretation of the computer output is based on the values 
for chi-square and degrees of freedom obtained for each table, either 
original or collapsed. The chi-square test is a test for statistical 
independence. Using published tables of the chi-square distribution, 
it is possible to find the probability that the two variables 
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being compared are independent. Low values of such probability are 
indicators of a significant lack of statistical independence, and 
one speaks of significance at the .01 level, for example. The con- 
tingency coefficient is a closely related measure which has the 
advantage of taking values between zero (completely independent) 
and one (completely dependent). 

In general, tests for significance based on collapsed tables 
are more reliable than those based upon original tableSc However, 
since collapsing results in merging columns and rows, the categori- 
zation of the two variables may change in an undesirable way. 

An important question is what level of significance to choose. 
Frequently, a level of .05 or .01 is used. However, in the present 
case a large number of tables were obtained, in fact just over 2500. 
This means that 125 tables at the .05 level and 25 tables at the .01 
level might be expected to occur randomly without any actual signifi- 
cance. The only way to avoid obtaining large numbers of tables whose 
levels of significance arose only by chance seemed to be to choose 
a high enough level of significance. Accordingly, the .001 level 
was considered. By chance, two or three tables are expected at 
this level of significance* In fact, there were 60. Therefore, 
the vast majority of these may be taken as genuinely significant. 

In contrast/ there were about the same number of tables at the .01 
level. 25 were expected. It would have been difficult in this 
case to place confidence in the results since one out of every two 
significant tables could have arisen randomly without any actual* 
significance. To summarize, therefore, the level of significance 
used with the chi-square test throughout the data analysis of the 
next two sections is .001. Table E.2 summarizes all the correlations 
indicated by a significance level of .001. Unfortunately, many of 
these correlations are impossible to interpret directly from the 
significant tables, as explained in chapter 5. More refined methods 
of data analysis are required. 

Tables E.3a to E.3k summarize the basic data on the respondents 1 
libraries obtained through the questionnaire. Not all of the tables 
presented have 119 entries. This is because some questionnaires 
were incompletely filled out, leading to missing values for some 
data variables. This is not serious, except where a large number 
of values are missing. 



TABLE E.l: REPRESENTATIVENESS OF USABLE RETURNS 



TYPE OF LIBRARY 


ORIGINAL 


SAMPLE 


USABLE 


RETURNS 


PERCENT 

USABLE 

RETURN 


NUMBER 


PERCENT 


NUMBER 


PERCENT 


Public 


48 


34 


44 


37 


92 


Community College 


22 


16 


21 


17 


95 


College * 


7 


5 


5 


4 


71 


College-University** 


12 


9 


9 


8 


75 


Special 


51 


36 


40 


9 4 

'X 


78 


TOTAL 


140 


100 


119 


100 


85 



* Colleges offering bachelor’s degree only. 

** Colleges or universities offering advanced degrees. 
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TABLE E.2 



SUMMARY OF SIGNIFICANT CORRELATION 

Following each variable there is a list of variable numbers with 
which the first shows lack of statistical independence at the .001 
level of significance. The numbering is as on the data worksheet 
and coding guide, Exhibits E .4 and E.5. 



1 . 


Type of library 2,4,5,9,10,11,12,20 


2. 


Support 1,4,9,10 


3-. 


Geographic area None 


4. 


Population served 1,2,5,6,9,10,11,18 


5. 


Size of collection 1,4,6,8,9,11,12,22 


6. 


Annual expenditure 4,5,8 


n 
/ • 


Characteristics of librarian 23.10,25.10,29.6,30.4,30.6, 

30.9 


8. 


Professional status of librarian 5,6,24.2,27.2,30.2,31.3, 

32.9 


9. 


Collection emphasis 1,2,4,5,10,11 


10. 


Clientele needs 1,2,4,9,11 


11. 


Circulation 1,4,5,9,10,12 


12. 


Interlibrary loans 1,5,11,24.2,27.4 


13. 


Informal interlibrary loans None 


14. 


Time lapse None 


15. 


Time 1970 None 


16. 


Time 1973 None 


17. 


Time 1975 None 


18. 


Participation 4, 23 .1, 23 .4 , 32 .1, 32 . 3,32 .6 , 

32.9,32.11 


19. 


Recommendation 29.7 


20. 


Discussion 1,22 


ERIC 


, 221 
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TABLE E2: SUMMARY OF SIGNIFICANT CORRELATIONS, CONTINUED 



21. 


Best information 




None 


22. 


Familiarity 




5,20 


23. 


Network 


23.1 


18 






23.4 


18 






23.10 


7 


24. 


Regional centers 


24.2 


8.12 






24.11 


28.11,30.6,30. 








31.2 


25. 


Central facility 


25.10 


7 


26. 


Type of library center 




None 


27. 


Interlibrary loan 


27.2 


8 






27.4 


12 






27.11 


32.11 


28. 


Centralized processing 


28.11 


24.11 


29. 


Collection management 


29.6 


7 






29.7 


19 






29.11 


30.6,31.2,31.5 


30 . 


Facsimile transmission 


30.2 


8 






30.4 


7 






30.6 ' 


7,24.11,29.11 






30.9 


7,24.11 






30.11 


24.11,32.2 


• 

r— 1 
CO 


Reference 


31.2 


24.11,29.11 






31.5 


29 .11 


32. 


Union lists 


32.1 


18 






32.2 - ' 


30.11 






32.3 


18 






32.6 


18 






32.9 


8,18 






32.11 


18,27.11 
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TABLE E.3a: BASIC DATA ON LIBRARIES 

TYPE OF LIBRARY 



Type of Library 



Number of Libraries Percent 



Public 

Community College . . . . 

College* 

College-University** . . 
Special 

Total: 



44 






37 


21 






17 


5 






4 


9 






8 


40 






34 


119 


■“* • 




100 



* Colleges offering bachelor's degrees only. 

** Colleges or universities offering advanced degrees . 



TABLE E.3b: BASIC DATA ON LIBRARIES 

SOURCE OF SUPPORT 



Support Number of Libraries Percent 

Public 85 ... 71 

Private 34 . . . 29 

Total: 119 100 



0 
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TABLE E.3c: BASIC DATA ON LIBRARIES 

DISTRIBUTION BY REGION 



Region 



Number of Libraries 



Percent 



1 


. . 6 


... 5 


2 


. . 12 


... 10 


3 




... 5 


4 


. . 16 


... 13 


5 


. . 30 


... 25 


6 


. . 3 


... 3 


7 . . 


. . 7 


... 6 


8 ....... 




... 7 


9 


. . 4 


... 3 


10 


. . 14 


... 12 


11 


. c 3 


... 3 


12 


. . 10 


. . . 8 


Total : 


119 


100 
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TABLE E.3d: BASIC DATA ON LIBRARIES 

POPULATION SERVED 



Population Served* Number of Libraries Percent 



Large 


12 


• • • 


10 


Medium-Large 


10 


• • • 


8 


Medium-Small 


44 


• • • 


38 


Small 


51 


• • • 


44 


Total: 


117 




100 



* For exact population ranges see data coding guide, 
Exhibit E.5. 



TABLE E.3e: BASIC DATA ON LIBRARIES 

SIZE OF COLLECTION 


Size of Collection* 


Number of 


Libraries 


Percent 


Large 


n 


• • • 


12 


Medium-Large 


31 


• • • 


32 


Medium-Small 




• • • 


25 


Small 




• • • 


31 




96 




100 



* For exact size ranges see data coding guide. Exhibit E.5. 



TABLE E.3f: BASIC DATA ON LIBRARIES 

ANNUAL EXPENDITURE 



Annual Expenditure* Number of Libraries Percent 




Large 42 ... 55 

Medium-Large 23 ... 30 

Medium-Small 11 ... 14 

Small 1 .... 1 



77 100 

* For exact expenditure ranges see data coding guide, 
Exhibit E.5. 
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TABLE E.3g: BASIC DATA ON LIBRARIES 



COLLECTION EMPHASIS 



Collection Emphasis 


Number of Libraries 


Percent 


Research 


19 




16 


Recreation 


21 


• . . 


18 


Curriculum Supportive . . 


36 


. . . 


30 


General Information . . . 


29 


. . • 


25 


Special Subject 


13 


. . . 


11 


Total: 


118 




100 



TABLE E.3h: BASIC DATA ON LIBRARIES 

CLIENTELE NEEDS 


Clientele Needs 


Number of Libraries Percent 


General Information . . . 


34 


... 29 


Research Information . . 


37 


... 32 


Recreation 


26 


... 22 


Other 


20 


... JL7 


Total: 


117 


100 



TABLE E.3i: BASIC DATA ON LIBRARIES 

CIRCULATION 



Circulation Number of Libraries Percent 



Low 59 ... 57 

Medium-Low 15 ... 14 

Medium 14 . . . 13 

Medium-High 12 . . f 12 

High . 4 . . . 4 

Total: 104 100 



* For exact circulation ranges see data coding guide 5 
Exhibit E.5. 
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TABLE E.3j : BASIC DATA ON LIBRARIES 

INTERLIBRARY LOANS 



Interlibrary Loans/Year 


Number of Libraries 


Percent 


Under 100 


50 ... 


46 


100-200 


23 ... 


21 


200-300 


11 ... 


10 


300-400 


6 ... 


5 


400-500 


2 ... 


2 


Over 500 


18 ... 


- 16 


Total: 


110 


100 



TABLE E.3k: BASIC DATA ON LIBRARIES 

INFORMAL INTERLIBRARY LOANS 

Informal Interlibrary 



Loans /Year Number of Libraries Percent 

None 60 ... 55 

1-100 32 ... 29 

Over 100 18 . . . 16 

Total: 110 • 100 
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UNIVERSITY OF WASHINGTON 
Seattle , Washington 
98105 



EXHIBIT E.l 



School o£ LZbloA^vtihip 

December 9* 1969 



Dear Librarian: 

As part of the planning for the Proposed Library Network for 
the State of Washington* a research project has been initiated by 
the Washington State Library. The School of Librarianship, along 
with selected faculty from other disciplines* constitutes the 
staff for the project. 

The concept of the netwdrk* it was felt* needed some addi- 
tional empirical data on which to base the best form, functions* 
procedures and equipment. Several investigators began working 
on the study. These were Dr. Robert Meier of the University of 
Washington Schoolof Business Administration* Dr. Jonathan Stanfield 
of the University of Washington School of Librarianship* Dr. Roger 
Miller of the University of Washington Department of Economics and 
myself. For some months' we have been busy collecting and analyzing 
various data. Now my part of the study requires that I obtain some 
data which are not available from other sources. 

In the near future I will send you a questionnaire. The 
opinions of administrative heads of the libraries or library systems 
are vital. I am sure you will find the subject of our study of suf- 
ficient importance to future library development that you will take 
time to complete the questionnaire and return it. Thanks in advance 
for your assistance. 




William V. Nash 
Associate Professor 



WN:mr 
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EXHIBIT E.2 

UNIVERSITY OF WASHINGTON 
Seattle, Washington 
98105 



School of Librarianship 
December 12, 1969 



Dear Librarian: 

Several days ago I wrote you about a study of the Washington State 
Library Network which is currently under way at the University of Wash- 
ington. I indicated at that time I would send you a questionnaire. All 
administrative heads of libraries or library systems in the State are 
being asked to complete the questionnaire. The questionnaire is enclosed 

The data you supply will enable the research team to study the 
feasibility of such a network and the most likely form it should assume. 
Your response is vital! Thanks for cooperating. 

The questionnaire employs several kinds of questions. For the 
most part the question form is based on techniques developed by several 
researchers of national reputation — J. L. Moreno and Charles Osgood. 
These techniques are not widely known in librarianship, but are effect- 
ive in helping interpret answers. 

Outside of myself and a research assistant, answers will be confi- 
dential. The research team will receive the data in composite form only 
and any data appearing in the final report will also be composite. 

A self-addressed stamped envelope is enclosed for your convenience. 
Please return the questionnaire by January 5, 1969 to facilitate the 
study. 




William V. Nash 
Associate Professor 



Enclosure 
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EXHIBIT E.3 



LIBRARY NETWORK FOR WASHINGTON STATE 
QUESTIONNAIRE \ 

(All information is strictly confidential.) 



Name of respondent 

Name of library 

Address of library 



Position of respondent 



Part I - The Library 



1. Which of the following phrases characterize your collection? (Rate according 
to relative emphasis - 0 as not applicable, I very limited emphasis, to 7 
as major emphasis. Circle the number that indicates your opinion.) 

Research emphasis 012345*67 



Recreation emphasis 
Curriculum supportive emphasis 



01234567 

01234567 



General information emphasis 



0 1 2 3 4 5 6 7 



Special subject emphasis 
Comments: (If any) 



012 34567 



2. Clientele needs: Estimate the percentage of your patrons having the following 

primary library needs. 

General information 

Research information 

Recreational reading 

Other (explain) 

Total 100$ 

Comments: (If any) 
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EXHIBIT E .3, cont. 



(All information is strictly confidential.) 

3. What was your total circulation during the past fiscal year? 
Comments: (If any) 



1*. How many books were borrowed from other libraries using formal interlibrary 
loan arrangements during the past fiscal year? 

Comments: (If any) 



5, How many books were borrowed from other libraries using arrangments other 
than formal interlibraiy loan arrangements during the past fiscal year? _ 

Comments: (if any) 



6. What is the average response time between the request and receipt of material 
borrowed via* 

(a) Formal interlibrary loan arrangements 

(b) Other cooperative arrangments 

Comments: (If any) 



7. Bearing in mind cost and other factors, what is a functional realistic goal 
which should be reached by the end of the calendar year 1970 for the average 
response time from request of formal interlibrary loan to receipt of the material? 



By the end of 1973? 
By the end of 1975? 
Comments: (If any) 






- 3 - 



EXHIBIT E .3 j cont. 



(All information is strictly confidential.) 



8. On the basis of what you now know, would you like to have your library 
participate in the Washington State Library Network? 

Yes No 



Comments: (If any) 



9. Do you feel your organization or institution would concur in your 

recommendation concerning participation in Washington State Library Network? 

Yes No 

Comments: (If any) 
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EXHIBIT E .3, cont. 



(All information is strictly confidential.) 



Part II - Personal Interaction Survey - In this part of the questionnaire we 
are requesting some rather personal information. The objective is 
to construct a graphic representation of informal communication 
patterns operating in the profession. While the data you supply is 
personal, it will be treated confidentially and will be summarized 
only in composite terms. Please answer each question as frankly as 
possible. Please do not leave any questions unanswered. 



10. During the last year, to whom have you gone most often to discuss significant 
library administrative matters? With what frequency do these discussions 
occur? (Daily, weekly, monthly, etc.) (Exclude your immediate family and 
staff members.) 

Please give a name or check the box at the end of the question. 

Name 

Address 



Occupation 

Frequency 

□ Turn to no one. 
Comments: (If any) 



11. During the past 2 years nave you spent time discussing the Washington State 
Library Network with anyone other than individuals at Washington Governor's 
Conferences on Libraries or other Washington State Library sponsored meetings? 

Yes No 



Comments: (If any) 



(If YES , please answer the following questions. 

(If rto . please answer only #12 and then skip to Part III.) 




232 



244 



«y g pt rj<; CT T-r r ^ g 4 ! g tf W Bjg g 



Ha > vr r * 



- 5 - EXHIBIT E.3, cont. 

(All information is strictly confidential.) 



12. How did you get your best information on the network? (Rink 1-U with 
1 being the best medium and .l» being the poorest medium.) 

Written (personal) 

Written (published) 

Oral (personal) __ 

Oral (group) 

Comments: (If any)' 



1?. F~or o . whom: or what source did your most reliable information come concerning 
evaluation of the network concept? 

i 

Earn* . 



Address 



O 



From no one. 



Comments: (If any) 



lU, ^. r ho has been your primary discussion partner during the past year in matters 
pertaining to the network system? 

Name - 

Address 



Occupation 

How frequently have discussions been held? 

□ No one. 

Comments: (If any) 
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(All information is strictly confidential.) 



EXHIBIT E .3, cont. 



1$, To whom would you go first for additional reliable information concerning 
evaluation of the network concept? 

Name ___ 

Address 



Occupation 



Comments: (If any) 



16. Please rate ybur familiarity with the Washington State Library Network 
system on the following scale. 

Completely familiar: : : : * : '■ Completely unfamiliar 

Comments: (If any) 




No one. 



234 



ERIC 




- 7 - 



EXHIBIT E.3, cont. 

Part III - Network Opinion Survey (Everyone answer these questions.) 



The purpose of this part of the questionnaire is to gather information about your 
impressions of a library network. This is done by having head librarians judge 
certain concepts against a series of descriptive scales. On each page of this 
questionnaire you will find a different concept to be judged and beneath it a set 
of scales. You are to rate the concept on each of these scales in order. 

Here is how you are to use these scales: 

If you feel that the concept at the top of the page is very closely related 
to one end of the scale, you should place your check-mark as follows: 

fair : X : : : : : : : unfair 

or 

fair : : : : : X : unfair 



If you feel that the concept is quite closely related to one or the other 

end of the scale (but not extremely), you should place your check-mark as follows: 



strong : 


• 

• 


X : s 


« • • 

« • * 


• 

« 


weak 


strong : 


« 

« 


or 

• * 

• # 


* • Y • 

« • A « 


• 

# 


weak 


If the concept seems only slightly related to one 
other side (but is not really neutral), then you 


> side 
should 


as opposed to the 
check as follows: 


active: 


« 

« 


: X : 


• • # 

# • # 


• 

♦ 


passive 


active: 


• 


or 

• • 

« « 


• Y • • 

• A • • 


• 

• 


passive 



The direction toward which you check, or course, depends upon which of the two 
ends of the scale seem most characteristic of the thing you're judging. 

If you consider the concept to be neutral on the scale, both sides of the scale 
equally associated with the concept, or if the scale is completely irrelevant, 
unrelated to the concept, then you should place your 'check-mark in the middle space: 

saffe : : : : X : : : : dangerous 



IMPORTANT: (l) Place your check-marks in the middle of spaces , not on the boundaries: 

This Not this 

safe : : X : : X : : : dangerous 



(2) Be sure to check every scale for every concept — DO NOT OMIT ANY. 

(3) Never put more than one check-mark on a single scale. 

Sometimes you may feel as though you've had the same item before on the questionnaire. 
This will not be the case, so do not look back and forth through the items. Do not 
try to remember how Jiou have checked similar items earlier in the questionnaire. 

Make each item a separate and independent judgment . Work at fairly high speed through 
this questionnaire. Do not worry or puzzle over individual items. It is your first 
impressions, the immediate "feelings" about the items that we want. On the other hand, 
please do not be careless, because we want your true impressions. 

(k) A place for your comments is provided at the bottom of each page. 
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- 8 - EXHIBIT E .3 j cont 

(All information is strictly confidential.) 



Washington State Library Network. 
Useful : : : t 


: 


t 


< 


: Useless 


Intuitive : 




: 


• 

• 


: 


• 

• 




: Rational 


Progressive : 






• 

• 


• 

• 


• 

• 




: Regressive 


Unimportant: 








• 

• 


* 




: Important 


Inexpensive : 






: 




• 

• 




: Expensive 


Untimely : 











• 

• 




: Timely 


Prohibitive : 


t 








t 




: Permissive 


Possible : 


• 

• 








• 




: Impossible 


Necessary : 


• 

• 


t 






* 

* 




: Unnecessary 


Peripheral : 


: 


• 

• 






t 


i 


: Central 



Comments: (If any) 




MS 
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(All information is strictly confidential. ) 



EXHIBIT E.3, cont. 



Explanation of 

questions 18-20 s The network may assume several administrative forms. For example, 
there may be regional centers through which loans and services 
are directed or there may be one central facility. There may be 
type of library centers (i.e. academic, public, special, or 
school) . Please give your impressions of the following configurations. 

18. Regional Centers - A center aiding in information services in several counties 

or a geographic area. 



Useful t : i : s : : * Useless 

Intuitive 
Progressive 
Unimportant 
Inexpensive 
Untimely 
Prohibitive 
Possible 
Necessary 
Peripheral 



: Rational 

: Regressive 

: Important 

: Expensive 

t Timely 
t Permissive 
t Impossible 
: Unnecessary 

: Central 



Comments: (If any) 
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EXHIBIT E .3, cont. 



(All information is strictly confidential.} 



19. Central facility - One central facility for the entire state to assist in 

processing and information service to local libraries. 



Useful : 


• 

• 


: 


: 


• 

• 


• • 

• * 


Useless 


Intuitive : 


• 

• 




e 

• 


• 

• 


: 


: Rational 


Progressive s 


• 

• 




• 


e 

• 


: s 


t Regressive 


Unimportant : 


• 




• 

* 


• 

• 


• • 

• • 


: Important 


Inexpensive : 


• 

• 




• 

• 


8 


• • 

• • 


: Expensive 


Untimely : 


t 




• 

• 


• 

• 


: : 


: Timely 


Prohibitive : 


• 

• 




• 

• 


• 

• 


« • 

• • 


Permissive 


Possible : 


• 

• 




• 

• 


e 

• 


• • 

• • 


: Impossible 


Necessary : 


• 

• 




• 

* 


• 

• 


• • 

• • 


s Unnecessary 


Peripheral : 


• 

• 




• 

• 


• 

• 


• • 

• • 


: Central 



Comments j (if any) 
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EXHIBIT E .3 j cont. 



(All information is strictly confidential.) 



20. Type of libraiy center - A concept related to regional centers but with different 

organizational base. One center for all academic 
libraries, one center for public libraries, one center for school libraries, one 
for special libraries would serve to facilitate information services in the 
respective types of libraries. 



Useful : : : : : i 

Intuitive 
Progressive 
Unimportant 
Inexpensive 
Untimely 
Prohibitive 
Possible 
Necessary 
Peripheral 




Useless 

Rational 

Regressive 

Important 

Expensive 

Timely 

Permissive 

Impossible 

Unnecessary 

Central 



Comments: (If any) 





* J 
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EXHIBIT E.3, cont. 



(All information is strictly confidential.) 



Explanation of 

questions 21-26 : The Washington State Library Network may include several distinct 

activities. These may include the following: interlibrary loans, 
centralized processing of both acquisition and classification- 
cataloging, collection management i.e. development of special 
collections or collection emphasis and shifting of collections among 
libraries to meet local needs and demands, facsimile transmission 
or the sending of copies of materials via electronic menas, the 
provision of reference and other information services for patrons of 
other libraries and development of union catalogs to use in location 



of materials. 
Interlibrary loans. 

Useful 4 : : 


Please give your impression of each of these 
: : : : : Useless 


Intuitive : : 


• 

• 


• 

• 


• 

• 


• 

• 


• 

• 




j Rational 


Progressive: ? 


• 

• 


• 

• 


• 

• 


• 

• 


• 

• 




: Regressive 


Unimportant: : 


• 

• 


• 

• 


• 

• 


• 

• 


• 

• 




: Important 


Inexpensive: : 


• 

• 


• 

• 


• 

• 


: 


8 




_: Expensive 


Untimely : : 


• 

• 


• 

• 


• 

• 


m 


• 




j Timely 


Prohibitive; : 


• 

• 


• 

• 


• 

• 


9 


• 

• 




_: Permissive 


Possible : : 


• 

• 


• 

• 


: 


o 

• 


# 

• 




Impossible 


Necessary : : 


• 

• 


• 

• 


• 

• 


• 

• 


• 

• 




_: Unnecessary 


Peripheral : : 


• 

• 


• 

• 


• 

• 


• 

• 


• 

• 




: Central 



Comments: (If any) 
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- 13 - EXHIBIT E .3 j 

( A ll information is strictly confidential,) 



22. Centralized processing - 
Useful s 
Intuitive : 

Progressive 

Unimportant : 

Inexpensive : 

Untimely : 

Prohibitive : 

Possible : 

Necessary : 

Peripheral : 



acquiring materials and cataloging-classification. 

s Useless 

; Rational 
Regressive 



Important 

Expensive 

Timely 

Fermi ssi ve 

Impossible 

Unnecessary- 

Central 



Comments: (If any) 





cont. 
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EXHIBIT E.3, cont. 



(All information is strictly confidential*) 



23 * 



Collection management — democratization of materials, development of special 

collections and/or collection emphasis and shifting 
of collections to meet local needs and demands. 



Useful 



Useless 



Intuitive 

Progressive 

Unimportant 

Inexpensive 

Untimely 

Prohibitive 

Possible 

Necessary 

Peripheral 




Rational 

Regressive 

Important 

Expensive 

Timely 

Permissive 

Impossible 

Unnecessary 

Central 



Comments: (If any) 
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EXHIBIT E .3, cont. 



(All information is strictly confidential.) 

2k • Facsimile transmission of materials - sending copies via electronic means. 



Useful s s s : s s : Useless 

: Rational 

Regressive 
: Important 

Expensive 
Timely 

: Permissive 

: Impossible 

: Unnecessary 

: Central 

Comments: (If any) 



Intuitive : : : : : 

Progressive: : : : : 

Unimportant : : : : : 

Inexpensive : : : : ; 

Untimely : : : : : 

Prohibitive : : : : : 

Possible : : : ; ; 

Necessary : ■ ; : ; : 

Peripheral : : : : : 
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EXHIBIT E.3 j cont 



(All information is strictly confidential.) 

25. Provision of reference and information services for patrons of other libraries. 



Useful : 


• 

• 


• 

• 


e 

• 


t 


: : 


t 


Useless 


Intuitive : 


• 

• 


• 

• 


• 

• 


: 


• « 

• • 


• 

• 


Rational 


Progressive > 


* 


• 

• 


e 

• 


• • • 


• 

• 


Regressive 


Unimportant : 


• 

• 


• 

• 


e 

• 


• • « 

• Si 


• 

• 


Important 


Inexpensive : 


• 

• 


• 

• 


• 

• 


• 

• 


• • 

• • 


• 

• 


Expensive 


Untimely : 


• 

• 


• 

• 


« 

• 


« 

• 


: : 


* 

• 


Timely 


Prohibitive: 


0 

• 


• 

• 


• 

• 


« 

• 


• • 

• • 


s 


Permissive 


Possible :. __ 


• 

• 


• 


• 

• 


• 

• 


: : 


: 


Impossible 


Necessary : 


• 

• 


• 

• 


4 

« 


4 

« 


• • 

• • 


• 

• 


Unnecessary 


Peripheral : 


• 

• 


• 

• 


« 

• 


• 

• 


• • 

• • 


• 

• 


Central 



Comments: (If any) 
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(All information is strictly confidential.) 



EXHIBIT E.-3, cont 



Union lists to 


faciliate 


location 


of materials. 






Useful : 


: 


• 

• 


• 

• 




g 


Useless 


Intuitive : 


• 

• 


• 

• 


9 

9 


• • 5 


• 

• 


Rational 


Progressives 


• 

• 


• 

• 


9 

• 


• « i 

m * * 


• 

• 


Regressive 


Unimportant? 


9 

• 


9 

9 


9 

• 


« * * 

• * » 


• 

• 


Important 


Inexpensive s 


• 


9 

• 


• 

• 


i : : 


• 

• 


Expensive 


Untimely : 


• 

• 


9 

• 


9 

• 


i s : 


9 

• 


Timely 


Prohibitive: 


• 

9 


9 

• 


• 

• 


• • • 

• • • 


• 

• 


Permissive 


Possible ! 


• 

• 


• 

• 


• 

• 


• • • 

• • • 


9 

• 


Impossible 


Necessary : 


• 

• 


9 

• 


• 


• « « 

• * « 


• 

• . 


Unnecessary 


Peripheral ! 


• 

• 


• 

• 


ft 

• 


• « • 

• • • 


: 


Central 


Comments! (If any) 
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EXHIBIT E.3, cont. 



(All information is strictly confidential.) 



Comments: (If any) This sheet may be used for any type of comments that you might 

wish to express that you were not able to express in the other 
parts of the questionnaire regarding the network, the question- 
naire in general, etc. 





Please return questionnaire to: 

William V. Nash 

Associate Professor 

School of Librarianship 

University of Washington 

Seattle, Washington 90105 246 





DATA WORKSHEET 










Library code 


0 










Type of library 


1 


pH 

pH 




pH 

pH 


pH 

pH 


Private or public support 


2 


O 


1 

o 


O 


O 


Geographic area 


3 








pn 


Population served 


4 


ON 


ON 


ON 


ON 


Size of collection 


5 


00 


1 

00 

1 


00 


00 


Annual expenditure 


6 


C" 


1 


C" 


C" 


Characteristics of librarian 


7 


NO 


1 


nO 




Professional status of librarian 


8 










Collection emphasis 


9 


LO 


in 


m 


m 


Clientele needs 


10 










Circulation 


11 


CO 


1 

CO 


CO 


CO 


InterLibrary loans 


12 


CH 


l 

1 


(N 


CH 


Informal interlibrary loans 


13 


Time lapse 


14 


pH 


H l 


pH 


pH 


Time 1970 


15 


ON 

CHI 


1 

! o 

1 00 

1 C 

o 

•ri 


pH 

CO 


<N 

CO 


Time 1973 


16 


+J 

G 


Time 1975 


17 


QJ 

B 

QJ 

Ofi 


CO 

CO 

•pi 

B 






Participation 


18 


CO 

£ 

<0 

S 

S 

•H 


CO 

G 

s 






Recommendation 


19 


QJ 

—1 


QJ 

u 


CO 

CO 

•ri 


Discussion 


20 


o 

QJ 

| 


mH 

.§ 

CO 


G 

Si 

QJ 


G 

o 


Best information 


21 


pH 

Q 

O 


u 

to 

■ pu, 


QJ 

Pi 


•pi 

G 

G> 


Familiarity 


22 











EXHIBIT E .4 



Network 


23 


1 


2 _ 


_3 


4 


5 ( 


6 


7 


8 


9 


_10 _ 


_11 


Regional centers 


24 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


Central facility 


25 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


Type of library center 26 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


Interlibrary loan 


27 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


Centralized processing 28 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 




9^9 
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DATA CODING GUIDE 



EXHIBIT E .5 



DATA 




DATA 






ELEMENT 




ELEMENT 






NUMBER 


DATA ELEMENT NAME 


CODE 


DATA ELEMENT VALUE 


0 


Library Code 


1-140 


Assigned library identification code 


1 


Type of Library 


1 


Public 








■% 


Community College 
College (bachelor T s 








3 


degree only) 






4 


College-university (advanced degrees) 






5 


Special 




2 


Support 


1 


Public 








2 


Private 




3 


Geographic area by 


1 


Clallam, Jefferson, 


Kitsap 




county (Bowerman 


2 


Grays Harbor* Mason, 


, Thurston, Lewis, 




region) 




Pacific 








3 


Cowlitz, Clark, Skamania, Klickitat, 








Wahkiakum 








4 


Pierce 








5 


King 








6 


Snohomish, Island 








7 


Skagit, Whatcom, San Juan 






8 


Kittitas, Yakima 








9 


Chelan, Douglas, Grant, Skanogan>, Ferry 






10 


Stevens, Spokane, Lincoln, Adams, 








Pend Oreille 








11 


Whitman, Garfield, Asotin t 






12 


Columbia, Walla Walla, Franklin, Benton 


4 


Population Served 




PUBLIC: 


ACADEMIC: 






1 


Over 100,000 


Over 10,000 






2 


25,000-100,000 


5,000-10,000 






3 


5,000-25,000 


1,000-5,000 






4 


Under 5,000 


Under 1,000 


5 


Size of Collection 




PUBLIC 


ACADEMIC 






1 


Over 150,000 


Over 500,000 






2 


25,000-150,000 


100,000-500,000 






3 


6,000-25,000 


50,000-100,000 






4 


Under 6,000 


Under 50,000 


6 


Annual Expenditure 


1 


Over $100,000 








2 


$25,000-100,000 








3 


$4,000-25,000 








4 


Under $4*000 


" 


. 7 


Characteristics of 


1 


Isolate 






librarian 


2 


Localite 








3 


Library localite 








4 


Cosmopolite 








5 


Library cosmopolite 
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EXHIBIT E . 5 , cont . 



DATA 

ELEMENT 

NUMBER 


DATA ELEMENT NAME 


DATA 

ELEMENT 

CODE 


DATA ELEMENT VALUE 


8 


Professional status 


1 


t 

Professional 




of librarian 


2 


Non-professional 


9 


Collection emphasis 


i 


Research 






2 


Recreation 






3 


Curriculum supportive 






4 


General information 






5 


Special subject 


10 


Clientele needs 


1 


General information 






2 


Research information 






3 


Recreation 






4 


Other 


11 


Circulation 


1 


Under 50,000 






2 


50,000-100,000 






3 


100,000-250,000 






4 


250,000-1,000,000 






5 


Over 1,000,000 


12 


Interlibrary loans 


1 


Under 100 






2 


100-200 






3 


200-300 






4 


300-400 






5 


400-500 •' - 






6 


Over 500 


13 


Informal interlibrarv 1 


None 




loans 


2 


1-100 






3 


Over 100 


14 


Time lapse for 


i 


0-3 days 




interlibrary loan 


2 


4-7 days 






3 


8-14 days 






4 


15-30 days 






5 


Over 30 days 


15 


Time lapse 1970 - 


1 


1 day 


16 


Time lapse 1973 


2 


2-3 days 


17 


Time lapse 1975 


3 


4-7 days 






4 


Over 8 days 


18 


Participation 


1 


No 






2 


Yes 


19 


Re commenda tiori 


1 


No 






2 


Yes 


20 


Discussion 


1 


No 






2 


Yes 
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DATA 

ELEMENT 

NUMBER 


DATA ELEMENT NAME 


DATA 

ELEMENT 

CODE 


DATA ELEMENT VALUE 
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Best information 


1 


Written personal 






2 


Written published 






3 


Oral personal 






4 


Oral Group 


22 


Familiarity 


1-7 


From scale marked 


23 


Network 




SEMANTIC DIFFERENTIAL. Each of the data 


24 


Regional centers 




elements 23-32 has 11 subelements, 10 for 


25 


Central facility 




the components of the semantic differential 


26 


Type of library 




(useful, intuitive, progressive, important, 




center 




expensive, timely, permissive, possible, 


27 


Interlibrary loan 




necessary, central) and one for the average 


28 


Centralized Pro- 




Each subelement takes a value 1-7 taken 




cessing 




from the check on the appropriate scale in 


29 


Collection manage- 




the questionnaire . The terms above are the 




ment 




positive poles of the semantic differential 


30 


Facsimile trans- 




scales, irrespective of the direction of 




mission 




the scale on the questionnaire 


31 


Reference 






32 


Union lists 











or>f) 
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APPENDIX F 

ALTERNATE LIBRARY SYSTEM CONFIGURATIONS — COMPUTER PROGRAM 

Evaluation of alternate library system configurations requires 
that estimates be made of the operating characteristics of both 
present and proposed systems. Since necessary calculations are 
lengthy and must be repeated as data are refined and new concepts are 
developed, a computer program has been written to perform the calcula- 
tions, The program is written in FORTRAN IV and has been run on the 
CDC 6400 computer at the University of Washington. It can be run on 
any computer with a FORTRAN IV compiler. Costs of running the program 
are modest with a typical compile and execute run of the program cost- 
ing less than $10.00. 

F.l Program Structure 

The program is designed to permit rapid calculation of certain 
operating characteristics of alternate network configurations. Con- 
figurations included in the program are the present system of indi- 
vidual libraries, a regionally oriented network, and a state-wide 
network. The program ensures that all analyses are derived from a 
consistent set of base data and formalizes the method of analysis . 

In effect, the program serves as a model of the relationship between 
relevant parameters of alternate systems under study. The program 
permits changes in the base data or method of analysis and rapid rerun 
of the computations to observe effects of such changes. While the 
computations in the program are quite elementary and can easily be 
accomplished with a desk calculator, the speed of calculation possible 
with a digital computer offers the opportunity for much more refine- 
ment of computation and experimentation with alternate methods of 
calculation. The current version of the program is the result of 
evolutionary development and refinement over a period of some six 
months . 

The program consists of a main routine called NETWORK and four 
subroutines called INPUT, INTL0AN, TECHSER, AND C0LMGMT. The main 
routine NETWORK performs no function other than to call the other 
subroutines. The subroutine INPUT handles input data only and per- 
forms no analytical calculations; the other subroutines deal with 
inter-library loans , techn ical serv ices, and coll ection management 
respectively. "TNPUT supplies data to the three other subroutines 
and must always be included in a run of the program. However, 

INTL0AN, TECHSER, and C0LMGMT are completely independent from one 
another and can be deleted from a run simply by removing the card 
with the calling statement from NETWORK. This modular construction 
permits development and experimentation with one part of the program 
without the expense of rerunning the entire program. Descriptions 
of the subroutines are given in the following sections of this 
appendix. NETWORK has not been described further since it is merely 
a set of calls to the subroutines. A complete listing of the entire 
program is given in Section F.7* of this appendix. Because of space 
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limitations, complete output from the program has not been included in 
this report. Summaries of the results of the calculations are shown 
in Tables 2.7, 3.4 and 4.10. 

F.2 Subroutine INPUT 



Input to the program is a deck of cards containing data for each 
library followed by a blank card and a deck giving the names of the 
different types of libraries in the system. Two cards are used per 
library with information punched as shown in Figure F.l. The librar- 
ies do not need to be in any particular order in the data deck. The 
two cards for each library, however, must be kept together and in 
order. All data except for the library names and library types are 
punched with a decimal point and may be placed anywhere in the fields 
shown in Figure F.l. Information on the cards is described in greater 
detail below. 



Library Card 1 : 

Library (Cols. 1-10) - Name of library. Libraries may not be 
given identical names. 



Type (Cols. 11-13) - Type of library numerically coded as 
follows: 1. Public libraries 

2. University libraries 

3. College libraries 

4 . Community college libraries 
5 . State libraries 



Region (Cols. 14-16) - Geographic region number in which 
library is located. 

Patrons (Cols. 17-25) - Number of patrons served by library. 

Volumes (Cols. 26-34) - Number of volumes in library. 

Titles (Cols. 35-43) - Number of different titles in library. 

Volumes acquired (Cols. 44-52) - Number of volumes acquired 
in past year. 

Titles acquired (Cols. 53-61) - Number of titles acquired in 
past year. 

Regional titles (Cols. 62-70) - Number of unique titles in 
library on a regional basis. 

State titles (Cols. 71-79) - Number of unique titles in 
library on a state-wide basis. 
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L ibrary Card 2 : 



Library (Cols. 1-10) - Name of library. 

Borrowings (Cols. 17-25) - Number of volumes borrowed by 
library in past year. 

Library Type Card : 

Type (Cols. 1-10) - Name of type of library designated by 
type code. First card gives name of type 1, second card 
type 2, etc. 

As data concerning each library is read in, it is immediately 
printed out in list form as shown under RUN INPUT BATA in Figure F.2. 
Total number of libraries and number of regions are also tabulated and 
printed out. Libraries are then sorted by type and individual, re- 
gional, and state-wide statistics are printed out for each library 
type. Data vre then summarized and printed out by region and in total 
for all library types taken together. Output is shown under STATISTICS 
in Figure F.2. 

F.3 Subroutine INTLOAN 



INTLOAN calculates the amount and costs of interlibrary loans for 
the present system, a regional network, and a state-wide network. 

Costs are the sum of borrowings costs of the receiving libraries and 
lending costs of the lending librari.es. 

The number of volumes borrowed is input data for each library and 
is assumed to be the same for all systems. Undoubtedly borrowings 
would rise with better organized systems such as the regional and 
state-wide networks, but for purposes of comparison this increase has 
not been estimated. The cost of borrowings is estimated to be $4.50 
per volume and i* assumed to be the same for all types of libraries. 

For the present system, lending activity of the ten libraries in 
the state with any significant amount of interlibrary loans is estim- 
ated 



by NLOANSX = NTSVLBR x p ± 

where NLOANSX = number of leans made by one of the 
top eight libraries. 

NTSVLBR ” number of total volumes borrowed 
•in the state. 

p. = proportion of total loans in the 

state made by library i of the eight 
lending libraries 
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Values of p^ are shown in Chapter 2> Table 2.6. Cost of lending is 
estimated to be $1*50 per volume and is assumed to be the same for all 
types of libraries. 

For the regional network loans of each library are the sum of 
loans made within the region and loans made to libraries outside the 
region. Loans made within the region by each library are calculated 



by NLOANSR = NTRVLBR(K) x RGPRCNT x (RLIBUNQ/REGNUNQ) 

where NLOANSR = number of loans made by a library to 

other libraries within the region 

K = region number 

NTRVLBR(K) = number of total volumes borrowed by 
libraries in region K 

RGPRCNT = percent of borrowings by libraries 

within region K that can be obtained 
within the region 

RLIBUNQ = regional unique titles of lending 
library 

REGNUNQ = total unique titles in all libraries 
in region K 

and RGPRCNT = REGNUNQ/ STATUNQ 

where STATUNQ = total unique titles in all libraries 
in state 

Loans made to libraries in each region outside the one in which the 
lending library is located are calculated as follows and summed for 
all regions . 

NLOANSS = NTRVLBR(L) x (1. - RGPRCNT) 

x (SLIBUNQ/C STATUNQ - SREGUNQ)) 

where NLOANSS = number of loans made by library to 
libraries in other regions 

L = region to which loans are made 

NTRVLBR(L) = number of volumes borrowed by libraries 
in region L 

RGPRCNT = percent of borrowings by libraries 

within region L that can be obtained 
within region 
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SLIBUNQ = statewide unique titles of lending 
library 

STATUNQ = total unique titles in all libraries 
in state 

SREGUNQ = contribution of libraries in region L 

to total unique titles in all libraries 
in state 

and RGPRCNT is computed as previously. Cost of lending to libraries 
both within the region and outside the region is estimated to be $1.50 
per volume and is assumed to be the same for all types of libraries. 

For the state-wide network loans of each library are computed as 
follows 



NLOANSX = NTSVLBR x ( SLIBUNQ/STATUNQ) 

where NLOANSX = number of loans made by a library to 

other libraries in the state 

NTSVLBR = total number, of volumes borrowed in 
the state 

SLIBUNQ - state-wide unique titles of lending 
library 

STATUNQ = total unique titles in all libraries 
in state 

Cost of lending is estimated to be $1.50 per volume regardless of type 
of library. 

F.4 Subroutine TECHSER 

TECHSER calculates the quantity and costs of processing volumes 
and titles for the present system, a regional network, and a state- 
wide network. Total costs for each library are the sum of costs of 
processing volumes acquired and titles acquired. The number of vol- 
umes acquired and number of titles acquired is input data for each 
library. 

Volume processing costs are estimated to be $.60 per volume and 
are assumed to be the same for all libraries. The number of volumes 
acquired and cost of processing these volumes is the same for all 
three systems. 

For the present system the number of titles processed by each 
library is the number of titles acquired. Cost of processing is es- 
timated to be $5.00 per title, and is the same for all libraries. 
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In the regional network it is assumed that libraries within the 
region share cataloging of titles within the region . Costs to a li- 
brary of processing a title are estimated to be $2.00 per title plus 
a prorated share of cataloging costs j.n the region of $3.00 per 
title. For each library the total cost of processing titles is cal- 
culated 

by KTITPRC = NTITACQ(I,J) x 2.00 + ( NTITACQ( I , J) 

x (REGNUNQ/REGNTIT) x 3.00) 

where KTITPRC = cost to a library of processing 
titles acquired 

I = library number 

J = library type 

NTITACQ(I,J) - number of titles acquired by 
library I,J 

REGNUNQ = number of unique titles in region 

REGNTIT = total number of titles in all libraries 
in region 

In effect, the tf tti (REGNUNQ/REGNTIT) is the average amount of cata- 
loging that must be done for each title acquired by a library in the 
region when cataloging is shared by all libraries in the region. 

In the state-wide network it is assumed that libraries share 
cataloging throughout the state. Costs to a library of processing a 
title are estimated to $2.00 per title plus a prorated share of 
cataloging costs in the state of $3.00 per title. For each library 
the total cost of processing titles is calculated 

by KTITPRC = NTITACQ(I.J) x 2.00 + (NTITACQ(I, J) 

x (STATUNQ/STATTIT) x 3.00) 

where KTITPRC = cost to a library of processing 
titles acquired 

I = library number 

J = library type 

NTITACQ(I,J) = number of titles acquired by 
library I,J 

STATUNQ = number of unique titles in state 

STATTIT = total number of titles : i all libraries 
in state 
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The term ( STATUNQ/STATTIT) is the average amount of cataloging that 
must be done for each title acquired by a library when cataloging is 
shared by all libraries in the state. 

F.5 Subroutine COLMGMT 



COLMGMT calculates the number and cost of maintaining low circu- 
lation volumes for the present system, a regional network, and a 
state-wide network. Because of the lack of data and absence of 
theoretical development of concepts of collection management, this 
subroutine is the least well developed of the three cost calculation 
subroutines . 

Low circulation volumes for the present system are estimated 

by NLCVOLM = NTITLES(I,J) x .50 

where NLCVOLM = number of low circulation volumes 
maintained 

I = library number 

J = library type 

NTITLES(I,J) = number of titles in library I,J 

For the regional network, low circulation volumes maintained in 
the system are estimated 

by NLCVOLM - NRUNQTl(l,J) x .50 

where NLCVOLM = number of low circulation volumes 
maintained 

I = library number 

J = library type 

NRUNQTI(X,J) = regional unique titles of library I,J 

This calculation is based on the assumption that low circulation 
volumes will be maintained at only one library in the region and that 
low circulation volumes are approximately 50% of the titles in the 
region. 

For the state-wide network low circulation volumes maintained in 
the system are estimated 

NLCVOLM = NSUNQTl(l.J) x .50 
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where NLCVOLM = number of low circulation volumes 
maintained 

I = library number 

J = library type 

NSUNQTI(I,J) = state-wide unique titles of library 
' I,J 

This calculation is based on- the assumption that low circulation vol- 
umes will be maintained at only one library in the state and that 
low circulation volumes are approximately 50% of the titles in the 
state . 

Cost of maintaining low circulation volumes is estimated to 
be $.20 per volume per year regardless of library type. The cost 
per volume is assumed to be the same for all three systems. 

F.6 Program Variables 

The following is a listing of all program variables and their 
meaning. Throughout the program the subscripts I, J and K have been 
used consistently with I referring to library number (numbered in 
sequence within type), J referring to type, and K referring to region. 
The subscript L is used for region in place of K in one instance. 



B0R0WS 


-number of volumes borrowed by library 


IREGI0N(I,J) 


-region number of library 


KB0R0WS 


-cost of volumes borrowed by library 


KILLONS 


-cost of interlibrary loan activity of 
library 


KLCVOLM 


-cost of low circulation volumes maintained 
by library 


KLOANSX 


-cost of volumes loaned by library 


KPRILLN 


-cost of interlibrary loan activity for 
present system for one region 


KPRILLS(J,K) 


-cost of interlibrary loan activity for 
present system 


KPRLCVL(J,K) 


-cost. of low circulation volumes maintained 
for present system 


KPRLWCV 


-cost of low circulation volumes maintained 
for present system for one region 
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KPROCSS 

KPRPRCS(J,K) 

KPRPROC 

KPSILLS 

KPSLCVL 

KPSPRCS 

KPSTILL 

KPSTLCV 

KPSTPRC 

KRBORWS 

KRLQANS 

KRRILLN 

KRRILLS(J,K) 

KRRLCVL(J,K) 



-cost of technical services for library 

-cost of technical services for present 
system 

-cost of technical services for present 
system for one region 

-cost of interlibrary loan activity for 
present system for one library type 

-cost of low circulation volumes main- 
tained for present system for one 
library type 

-cost of technical services for present 
system for one library type 

-total cost of interlibrary loan activity 
for present system 

-total cost of low circulation volumes 
maintained for present system 

-total cost of technical services activity 
for present system 

-cost of volumes borrowed in region for 
one library type 

-cost of volumes loaned in region for 
one library type 

-cost of interlibrary loan activity for 
regional network for one region 

-cost of interlibrary loan activity for 
regional network 

-cost of regional network low circulation 
volumes maintained 



KRRLWCV -cost of low circulation volumes main- 

tained for regional network for one 
region 

KRRPRCS(J,K) -cost of technical services for regional 
network 



-cost of technical services for regional 
network for one region 
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KRRPROC 



KRSILLS 



-cost of interlibrary loan activity for 
regional network for one library type 



KRSLCVL 

KRSPRCS 

KRSTILL 

KRSTLCV 

KRSTPRC 

KRTITPR 

KRVOLPR 

KSBORWS 

KSILLNS 

KSLCVOL 

KSLOANS 

KSPROCS 

KSRILLN 

KSRILLS(J,K) 

KSRLCVL(J,K) 



-cost of low circulation volumes main- 
tained for regional network for one 
library type 

-cost of technical services for re- 
gional network for one library type 

-total cost of interlibrary loan 
activity for regional network 

-total cost of low circulation volumes 
maintained for regional network 

-total cost of technical services for 
regional network 

-cost of titles processed in region by 
one library type 

-cost of volumes processed in region by 
one library type 

-cost of volumes borrowed in state by 
one library type 

-cost of interlibrary loan activity in 
state by one library type 

-cost of low circulation volumes main- 
tained in state by one library type 

-cost of volumes loaned in state by one 
library type 

-cost of technical services in state for 
one library type 

-cost of interlibrary loan activity for 
state-wide network for one region 

-cost of interlibrary loan activity for 
state-wide network 

-cost of low circulation volumes main- 
tained for statewide network 



KSRLWCV 

KSRPRCS(J ? K) 

KSRPROC 

KSSILLS 

KSSLCVL 

KSSPRCS 

KS STILL 

KSSTLCV 

KSSTPRC 

KSTITPR 

KSVOLPR 

KTITPRC 

KVOLPRC 

LIBRAR 

LIBRARY(l,J) 

libtype(j) 

NBOROWS(l,J) 

NLBTYPE(J) 



-cost of low circulation volumes maintained 
for state-wide network for one region 

-cost of technical services for state-wide 
network 

-cost of technical services for state-wide 
network for one region 

-cost of interlibrary loan activity for 
state-wide network for one library type 

-cost of low circulation volumes main- 
tained for state-wide network for one 
library type 

-cost of technical services for state-wide 
network for one library type 

-total cost of interlibrary loan activity 
for state-wide network 

-total cost of low circulation volumes 
maintained for state-wide network 

-total cost of technical services for 
state-wide network 

-cost of titles processed in state for 
one library type 

-cost of volumes processed in state for 
one library type 

-cost of processing titles acquired by 
one library 

-cost of processing volumes acquired by 
one library 

-library name 

-library name 

-type name 

-number of volumes borrowed by library 
-number of libraries of one type 



271 



283 



NLCVOLM 


-number of low circulation volumes main- 
tained by a library 


NLIBRAR 


-number of libraries in input data 


NLOANSR 


-number of volumes loaned within region 
by a library 


NLOANSS 


-number of volumes loaned outside region 
by one library 


NLOANSX 


-number of volumes loaned by a library 


NPRINTS 


-number of libraries printed under re- 
gional heading (0 if none, 1 if one 
or more) 


NRBOROWS 


-number of volumes borrowed in region by 
one library type 


NRGIONS 


-number of regions 


NKLCVOL 


-number of low circulation volumes main- 
tained in region by one library type 


NKLOANS 


-number of volumes loaned in region by 
one library type 


NRRUNQT 


-number of regional unique titles in 
region for one library type 


NRSERVD 


-number of patrons served in region by 
one library type 


NRSUNQT 


-number of state-wide unique titles in 
region for one library type 


NRTITAQ 


-number of titles acquired in region 
for one library type (sum of titles 
acquired by individual libraries 
without regard for duplication) 


NRTITLS 


-number of titles in region for one 
library type (sum of titles in indi- 
vidual libraries without regard for 
duplication) 


NRUNQTI(I,J) 


-number of unique titles in library on 
regional basis 
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NRVOLAQ 



NRVOLAQ 


-number of volumes acquired in region by 
one libra ry type 


NRVOLBR 


-number of volumes borrowed in region by 
one library type 


NRVOLMS 


-number of volumes in region for one 
library type 


NSBORWS 


-number of volumes borrowed in state by 
one library type 


NSERVED(I,J) 


-patrons served by library 


NSLCVOL 


-number of low circulation volumes main- 
tained in state by one library type 


N SLOANS 


-number of volumes loaned in state by one 
library type 


NSRUNQT 


-number of regional unique titles in 
state for one library type (sum of 
titles in individual libraries without 
regard for duplication) 


NSSERVD 


-number of patrons served in state by 
one library type 


NSSUNQT 


-number of unique titles in state for 
one library type 


NSTITAQ 


-number of titles acquired in state by 
one library type (sum of titles 
acquired by individual libraries 
without regard for duplication) 


NSTITLS 


-number of titles in state for one 

library type (sum of titles in indi- 
vidual libraries without regard for 
duplication) 


NSUNQTI(I,J) 


-number of unique titles in library on 
state-wide basis 


NSVOLAQ 


-number of volumes acquired in state 
for one library type 


NSVOLBR 


-number of volumes borrowed in state 
by one library type 
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NSVOLMS 

NTITACQ(I,J) 
NTITLE,S(l ? J) 
NTRRUQT(K) 
NTRSERV(K) 
NTRSUQT(K) 

NTRTITA(K) 

NTRTITS(K) 

NTRVLBR(K) 

NTRVOLA(K) 

NTRVOLS(K) 

“v 

NTSRUQT 

NTSSERV 



-number of volumes in state for one 
library type 

-number of titles acquired by library 

-number of titles in library 

-total unique titles in region 

-total patrons served in region 

-total unique titles contributed by 
region to state-wide unique titles 

-total titles acquired in region (sum 
of titles acquired without regard 
for duplication) 

-total titles in reg: on (sum of titles 
in individual libraries without re- 
gard for duplication) 

-total volumes borrowed by libraries 
in region 

-total volumes acquired in region 

-total volumes in region 

-total regional unique titles in state 
(sum of titles in individual regions 
without regard for duplication) 

-total patrons served by libraries in 
* state 



NTSSUQT 

NTSTITA 



NTSTITS 



NTSVLBR 



-total unique titles in state 

-total titles acquired in state (sum of 
titlos acquired by individual librar- 
ies without regard for duplication) 

-total titles in state (sum of titles 
in individual libraries in state 
without regard for duplication) 

-total volumes borrowed in state 



NTSVOLS 



-total volumes in state 
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NTSVOLA 

NTYPSLB 

NUMLIBS 

NVOLACQ(l,J) 

NVOLUMS(l,J) 

REGION 

REGNTIT 

REGNUNQ 

RGPRCNT 

RLIBUNQ 

RUNQTI 

SERVED 

SLIBUNQ 

SREGUNQ 

STATTIT 

STATUNQ 

SUNQTI 

TITACQ 

TITLES 

TYPELB 

VOLACQ 

VOLUMS 



-total volumes acquired in state 

-number of types of libraries 

-number of libraries of one type 

-number of volumes acquired by library 

-number of volumes in library 

-region number of library 

-total titles in region (sum of 
titles in individual libraries 
without regard for duplication) 

-total unique titles in region 

-regional percent 

-number of unique titles in library on 
regional basis 

-number of unique titles in library on 
regional basis 

-patrons served by library 

-number of unique titles in library on 
state-wide basis 

-total unique titles contributed by 
region to state-wide unique titles 

-total titles in state (sum of titles 
in individual libraries without 
regard for duplication) 

-total unique titles in state 

-number of unique titles in library 
on state-wide basis 

-number of titles acquired by library 

-number of titles in library 

-type of library 

-number of volumes acquired by library 
-number of volumes in library 
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PROGRAM NETWORK ( INPUT , OUTPUT , TAPE 5= INPUT ♦TAPEfvrO'JTPUT ) 
COMMON LIBRARY! 100»5) * NRUNQTI ( 1 00 *5 ) ,N.SIJNQT I(TOO»5) 
COMMON I REG ION ( 100,5 ) *NSERVED(100 ,5 ) »NVOLUMS( 100,5) 
COMMON NTITLEM 100,5) ,NVOLACQ(1.00 *5 ) ,NTITACQ( 100*5 ) 
COMMON NBOROWS (100,5) 

COMMON LTBTYPE(5)* NLBTYPF ( 5 ) 

COMMON NRGIONS.NTYPSLB 

COMMON NTKSERV(IB) ,NTRvOLS( 1 5 ) »NTRT ITS ( 15) , NTRvOL A ( i 5 ) 

COMMON NTNTITAf 15 ) ,NtRRUOT ( 15 ) ,NtRSUWT (15) ,NtK\/LbR (15 ) 

COMMON ntsserv,ntsvols*ntsti ts*ntsvola 

COMMON ntst ita*ntsruqt , NTSSUOT » NTSVLBR 

COMMON KPR I LLS (5*15) , KRR I LLS ( 5 » 1 5 ) »KSRILLS< 5»15) 

COMMON KPKPRCS (5,15) , KRKPRC.S (5,15) , KSRPRCS ( 5 , 1 5 ) 

COMMON KPKLCVL ( 5 , 1 5 ) , KRKLCVL ( 5,15 ) »KSRLCVL( 5,15) 

CALL INPUT 
CALL INTLOAM 
CALL TECHSER 
CALL COLMGMT v ~ 

STOP ‘ " 

*N0 



FIGURE F .3 

ALTERNATE LIBRARY SYSTEM CONFIGURATIONS - PROGRAM LISTING 
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FIGURE F.3 



SUBROUTINE INPUT 

COMMON L I rRaRY ( 1 n 0 ) » NRljKQT I (1 CO ,5 ) »NSI 'NOT I ( 1 on ,5 ) 
rOMMON IRFGTON f K0»5 ) ,NSFRVFO( TOO *5 ) ,NVOLUMS( 1 00,5 ) 



COMMON NT ITLps (1 ''0,5 } ,NVOLAO ( ] 00*5) »Nt ITACOt ] 00,5 ) 
COMMON N'POROWS ( 100 , 5 ) 

COMMON LIRTYPCI 5 ) « NLflTYPE ( 5 ) 

COMMON NRGIONS ,f\TYPSLB 

COMMON NT*SFRV (1 5 ) ,NTKvOLS ( 1 5 ) ,NTRT ITS (1 5 ) ,NTRvOLA( 1 . 5 ) 
COMMON NT«T I TM 1 s ) »NTRRUQT 115) .NtRSIJUT (15) »NtR\/LBR (15) 
COMMON N T S SbRv * N T S VOL S * NTST I T f * NT SVOLA 
COMMON NTSTITA* NTSRljQT *NTSSUQ t .NT SVLRR 
COMMON KPN ILLS ( 5 , ) e > ,KRRILLS( C *15) »KSRILLS( 5*15) 

COMMON KPKPRCS (5,15) ,KRRPRCS ( <= , 15 ) »KSRPRC5( 5, 1 5) 

COMMON KPRLCVL ( 5 » ) R ) , KRRLCVL (5,15) ,K.SRLCVL( 5 *15) 
inoo PORMAKAl 0 , 7 F* . n , 7 Fo . n ) 



1 0 1 
1^1 J 

1020 

1 V?5 
1030 

1 035 



F0RMAT(!6X,FO.0 ) 

FORM AT ( 1 H 1 » 1 4MRON INPUT DATA,///) 

FORM AT ( 1 H »40X * 1 OH PATRONS » ?0X , 10H VOLUMES, 10H 

XI OH REGIONAL, ]0H STATE, 10H VOLUMES) 

format ( ih ,?ox,ioh patrons , , 10 H volumes 



.1 OH 



TITLES. 

TITLES. 



VOLUMF.S) 

TYPF, 10H 
TITLES, 10H 
TITLES, 10H 
VOLUMES, 1 OH 
TITLES, 10H 



XI OH REGIONAL, 10H STATF » 1 OH 

PORMATUH , V.1X , 1CHLIBRARY ,1?H 
X10H SERVED, 1 OH VOLUMES , 1 OH 

XI OH ACQUIRED, lOH TITLFS,1^H 

formatmh *20X , 1 -H sfkvfd, jch 

X 1 OH ACQUIRED, 1.0U ACQUIRED,!. OH 
X ] OH RORROWED,/) 

)040 FORMATMH ,A10,lox,]nFlO.O) 

lu45 FORM AT ( lHO , 7X , 1 lHSTATF TOTAL, ?PX, 8110,//) 

1050 FORMAT! 1HO,55HTOTAL NUMBER OF LIBRARIES IN RUN 
1 06 0 FORMAT ( 1 H »33HTOTAL NUMBER OF REGIONS TN RUN - 
1070 FORMAT ( 1H1 » 1QHSTAT 1ST ICS , /// ) 

1080 FORMAT (IH ,A10,10H LIBRARIES,//) 

1090 FORM AT ( 1 H ,10H RFGI0N,I3,/) 

11.00 FORM AT (IH ,1 OX, A 10,8 I 10) 

1110 FORM AT ( 1 M+ »7X , 1 2HN0 LIBRARIES,/) 

1120 f0RMAT(!H0,7X»12HRE6ION TOTAL , 1 X , 8 11 0 , / ) 

11.30 FORM AT ( 1 HO ,7X , I lHSTATF TO Y AL f . 7X*8I10, //////) 
1140 FORM AT ( ,13HALL L I rR aR I FS * / / ) 

1150 FORMAT ( lH , l O h RfrION, I 3 ,7X,8 I 10 ) 

H6'j FORM AT ( 1H0 ,?X , 1 INSTATE TOt AL , 2X , 8 1 1 0 ) 



RFGlON, 

acquired, 

BORROWED, / ) 
TITLES, 
TTTLFS, 



- , 13 ) 

, 12 ) 



PRINT OUT INPUT DATA 



WRI TF( 6, 1.0 10) 

WRI TF( 6, 1020 ) 

WRI TF( 6, 1 030 ) 

10 NLI tJRAR=NL IBRAP+1 

READ ( 5,1 000) LI BRAR,TYPFLB,RFG ION, SERVED, VOLljM.S ,TITLES,V0LACQ, 
X T I T ACQ , RUNQT I , SUNQT I 

IF( VOLUMS.FQ.O) GO TO 70 
READ (5,1001 JBOROWS 

WRI T E ( 6 , 1.040)LiBKaR, TYPELB, REGION , SERVED, VULIJM.S, TITLES, VULACU 
X T I TACO, RUNQT I , SUNQT I ,BUKOWS 

I F ( R EG I ON • G I • NKG I uim^ ) i\i\G i w(,o = i\t.G 1 ui< 

I F ( TYPELR.Gl.Nl t'P&LR) Ni iPoLB=i 1 P E L B 



FIGURE F.3 



j = T ypflb 

MLBty d E ( J)=NLBTVPE ( J)+1 
I=NLBTYPE! J) 

LIBRARY! I » J ) = L T B R A R 
I REGION ( I > J) = l ? c GTON- 
NSERVFD! I »J)=SFRVED 
NVOLl'MS! I » J) svOL'tMs 
NTI TLFS( I *J)=TITLFS 
NVOLAFQt I ,J)=VOLACG 
NTI TAFQ ( I » J ) =T T TACO 
NRUNQTI ( I » J ) sRlfNOT I 
NSUNOTI ( I » J ) s.SUNQT I 
N30ROWS t I * J ) =B GROWS 
NTS-. FRV=NTSSERV+SFR\/FD 
N T SV OLS = NTS VOL S+VOLl. 

NTS TITS = NTST tTS + TJ TL^S 
NTSVOLArNTSVOLA+VOLACO 
NTSTTTA = NTSTTTA + TT TAFQ 
NTSRUQTsNTSRlJOT+RUNQTl 
NTS ~UGT = NTS SUQT+SVNOT I 

ntsvlbr=ntsvlbr+borows 

GO TO 10 

20 NLI JRAR=NLIBRAR-1 

WRI TE ( 6 « 1 )NTSSERV»NTSVOLS»MTST I TS ♦NTSVOLA »N i b I I I A ,N i bRuCJ I * 

X NTSS!IOT«NTSvLBR 

WRI TF( 6 » 1 0 S 0 ) NLIRRAR 
WR! TE(6»1 Oft 0)NPG IONS 
DO 30 J = 1 »NT V PSLB 
READ C5»1000)LIBTYPE( J) 

30 CONTINUE 

WRI T E ( 6 » 1 0 7 u ) 

DO 60 J=1. »NTYPSLB 
V:*2I TE(6»10R0JLIBTYPF( J) 

WR I TE ( 6 » 10?B ) 

WR I TE( 6 » 1 0?5 ) 

NUMLIBS=NLBTYPF( J) 

NSSERVD=0 
NSVOLM.S = n 
NFT I T LS=° 

MSVOLAO=0 

NST I TAO=0 

NSRUNOT =0 

NSSUNOT =0 

NSVOLBR=0 

DO SO K=1 » NRG IONS 

WRI TE! 6> 1090 K 

NRSERVD=0 

NRVOLMS-O 

NRT I TLS=0 

NRVOLAQ=0 

NRT ITAO=n 

NRRUNQT=0 

NRSUNQT=0 

NRVOLBR=0 

DO AO I=1.NUMLI8S 

IF! I REGION! I ,J) .NE.K ) GO TO AO 
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NSSERVD=NSStRVD+NSFRVED( I . J) 

NRSERVD=NkSc RVD+NSFRVED ( I , J) 

NSVOL^S-NSVOLMS+MVOLU^St I , J) 

NRVOLMS=NKVOLMS + NVOLUi*lS ( I , J) 

NST I TLS=NST I TLS+NT I T L E S ( I » J ) 

MRTITLS=NRTITLS+NTITLES( I , j) 

NSVOLAD = NSVOLAQ1-NVOLACQ( I , J) 

MRV0LAQ=NHV0LAD+NV0LACG( I , J) 

NST!TaQ=NST t TAG+NT ITACUC I , J) 

NRT I TAQ=NRT I TAQ+NT ITACQf I , J) 

NSRUMQT=NSRUNGT+NR!.jNOTI ( I , J) 

NRRUNQT = NKRUNQT + NRUNQTI ( I , J) 

N S S U N G T = N S S U N G T + N S U N G T I ( I , J) 

NRSUNQT =MRSUNOT + MSUNQT I ( I * J) 

MSVOLBR=NSVOL3R+MBOROWS( I , J) 

NRVOLBR=NRVOLBR+MBOROWS( I , J) 

wri tf ( s, net (Library t i , J) .nsekvedi i , J) .nvolumsc i * J) .ntitlfsc i * J) , 

x NvOLACQ ( I , J ) , fMT I TACG ( I » J ) * MRtjMGT I ( I * J ) .NsijNQT I ( I * J ) , 

X NROROWS ( I » J ) 

40 CONTINUE 

I F ( N RVOLMS. FQ • 0 ) GO TO 45 

WRI TEC 6* ll?-J ) NRSERVn»NRVOLMS»NRT I TLf, , NRvOLAu »NRT I TA^< ♦ NRKUNut , 

X NRSUNQt .nrvglbr 

NTR^ERVt K) = NTR.SERV (K l+NRSERVD 
NTR\/OLS(K)=NTRVOLS (KJ+NRVOLMS 
NTRTITS(K)=NTR t 1TS(K)+NRTITLS 
NTRVOLAt K) =NTRVULA ( K ) +NRVOLAG 
NTRTITA(K)=NTRTITA(K)+NRTITAU 
NTRRUGT ( K ) =NTRRUOT ( K ) +NRRIJNQT 
NTR^UOT ( K ) =NTRSUQT (K)+NRSUNQT 
NTRV LBR ( K ) =NTRVLBR ( K ) +NRVOLRR 
G<A TO 50 
45 WRI TEC 6*1110 
50 CONTINUE 

WRI TE( 6*1 1? 0NSSERVD»NSVS-»LMS*NST I TLS .NSVOLAG »NST I TA^.NSRUNGJ, 

X NSSUNGT .nsvolbR 

60 CONTINUE 

WRI TE( 6.1140) 

WRI TEC 6* 1026) 

WRI TEC 6*1035 ) 

DO 70 K= I *NRG IONS 

WRI TE( 6*1150 ) K,*TRSERV(N) ,NtKvCLS(<) ,NtKtITS( K) ,NTRv<jLA( Kl , 

X NTKTITA(K) , NtRRuGT ( K. ) .NtRSUQTC <) »NTRVLBR(K) 

70 CONTINUE 

WRl TEC 6. 1160 )NTSSERV.NtSVOLS,NTSTI I S.N I SVOL A. * N | s | T I A » N f sKU^I , 

X NTSSUQT .N'TSVLBR 

RETURN 
END 
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1 000 
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1020 



SUBROUTINE INTLOAN 

rOMMON LIBRARY) 100,5 ) , NRlJNQTI (100,5) »NSIJNQT 1(100,5) 
rOMMOM IRFGTON ( 100,5 ) , NSFRVFD ( 1 00 , 5 ) *NVOLlJMS( 100,5) 

COMMON NTlTLESf 100,5) , NvOL ACQ { 1 00 , 5 ) , NT I T ACQ ( 10n,5) 

COMMON NBOROWS (100,5) 

COMMON LIBTYPF(5),NLBTYPF(5) 

COMMON NRGIONS ,NTYPSLB 

COMMON NTKSFRVl 15 ) , NTRvOLS ( 1 5 ) , NTRT I IS ( 15) »NTRvOLA( 15 ) 
COMMON NTl<T I TA ( 1 5 ) ,NtRRUQT ( 15 ) *NtRSUQT ( 15 ) , NtRvLSR ( 15 ) 

common ntsserv,ntsvols,ntstits,ntsvola 
common ntstita,ntsruot,ntssuot,ntsvlbr 

COMMON KPRI LLS ( 5 , 1 5 ) , KRR I LLS ( 5 , 15 ) »<SRILLS( 5*15) 

COMMON KPKPRCSf 5,1 5) ,KRRPRCS( 5*15 ) , KSRPRCS ( 5 , 1 5 ) 

COMMON KPRLCVL (5,15) , KRRLCvL ( 5 , l 5 ) ,KsRLCvL( 5,15) 

FORMAT ( 1H1 ,54MPKESENT SYSTEM INTER-LIBRARY LOANS,///) 
FORMAT ( 1H »A10,1Ch LTBRaRTFS,//) 

FORMAT ( l H , 60X , 1 OH TOTAL) 

FORMATMH » ?0X , 1 OHBORROW I NGS , 1 OH COST , 1 OH LOANS, 



Xi PH COST, 1 ON COST,/) 

1030 FORMAT ( 1H »10H RFGION » I 3, / ) 

1040 FORM AT { 1H , IPX , A 10 ,5 1 1 0 ) 

1050 FORMAT ( 1 HO »7X * 1 2HREGI0N TOTAL, IX , 5 1 10 , / ) 

1C60 FORMAT( 1H+,7X,1 2HN0 LIBRARIES,/) 

1070 FORMAT ( IH0»7X » 1 INSTATE TOT AL , ,?X, 5 1 10 , / / //// ) 

.1075 FORMAT ( IH0»7X , 1 1HSTATE TOTAL, ?X, 3 1 10,////// ) 

1.100 FORMATdHl ,56HREGI0NAL NETWORK INTER-LIBRARY LOANS,///) 

7700 FORMAT ( 1 Hi , 3 7H STATEWIDE NETWORK INTER-LIBRARY LOANS,///) 
1.300 FORMAT ( 1 HI ,5 5H TNTER-L I bRARY LOANS FOR ALL SYSTEMS*///) 

1310 FORMAT ( 1H *30X,10H REGIONAL, 10H STATEWTOF) 

1320 FORMAT ( 1H ,20X,10H PRESFNT , 10H NETWORK, 10H NETWORK) 
1330 FORMAT ( 1H , ?0X » 1 OH COST»lOH COST»10H COST,/) 

1340 FORMAT ( 1H , 10H RFG10N , I 3 ,7X , 3 1 10 ) 

1350 FORMAT ( 1H , 13HALL LIBRAR I FS, // ) 



CALCULATE PRESENT 



SYSTEM INTER-LIBRARY LOANS 



WRI TF( 6 , 1 000 ) 

DO 60 J= 1 »NTYPSLB 
WRI TE(6,1.010)LIBTYPE( J) 

WRI TE( 6, 1015 ) 

WRI TE( 6 * 1 0?0 ) 

NUMLIBS=NLBTYPF( J) 

NSB0RWS=0 

KSBORWS=0 

NSLOANS=0 

KSL'O ANS=0 

KSI LLNS=0 

DO 50 K=l.» NRGIONS 

WRI TE( 6, 1 O 3 O ) X 

NRBORWS=0 

KRB0RWS=0 

nrloans=o. 

KRL0ANS=0 

NPRINTS-0 

DO 40 1=1 »NUMLTRS 

IF ( I REGION ( I » J ) • NE .K ) GO TO 40 
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NRB0RWS=NRR0RWS+NR0R0WS( I , J) 

N S B 0 R W S = N S R 0 R w S + N 8 0 R 0 W S ( I » J ) 
K80R0WS=NB0R0WS ( I » J ) *4 .50 
KRBOR'«/S=KRBORw s+KBCROW.R 
K S B 0 R V S = K c B 0 Rv ? + <B OR 0 W 5 
NLOA MSX = 3 

I F ( LIBRARY ( I » J) . FQ . 1 0HWAS4 . S. L . ) 
I F ( LI RRARY ( T * J) .FQ.10HSEATTLE P. ) 
IF! LIBRARY! I » J) .EG.lOH!! OF WASH.) 
IF( LI RRARY ( I » J ) • FQ • 1 OHFVFRFTT P. ) 
IF( LIBRARY ( I *J). EG. 10HTACOMA P. ) 
I r ( LIBRARY! I » J) .FQ. 1 OH. SPOKANE P. 5 
IF! LIBRARY! I ,J) .FG.lOHWASH. ST. ) 
IF! LIBRARY! I , J) .EG. 1 OHtIMBFR. R. ) 
NRLOANSsNKLOANS+NLOANSX 
nsloans=nsloan.s+nloansx 



NLOANSX=NTSVLBR*.63 
NLOANSX=NTSVLBR*.13 
NLOaNSX=NTSVLBR*.1U 
NLOaNSX=MTSVLRR*.04 
NLOANSX=NTSVLBR*.04 
NLOANSX«NTSVLBR*‘.02 
NLOANSX=NTSVLRR*.02 
NLOANSX=NTSVLBR* .02 



KL04NSX = NL0A,NSX*1 . c 0 

KRLOANS=KKLCANS+KLOANSX 

KSLOANS=KS LOANS'* KLOANSX 

K I L LONSsKBOROWS+KLOANSX 

KPR ILLS ( J »K ) sKPKILLS ( J »K ) +K I LLONS 

KSI LLNS=KSILLNS+KILLONS 

WRI TE ( 6» 1 ^4i. : ) L I BRAKY ( I * J ) , NBCROWS ( I » J ) >KB0R0WS ,NLOANSX » KLOANSX » 



XK I LLONS 
NPR I NTS= 1 
40 CONTINUE 



IF (NPRI NTS.FQ. 0 ) GO TO 45 

WRI T F ( 6 * 1 0 5 0 ) NRBORWS ,KRBORWS*NRLOANS »<RLOANS*KPRl LLS! J» K ) 
GO TO 50 
45 WRI TP (.6* 1060) 

50 CONTINUE 

WRI TE (6*1 070 ) NSbORwS » XSBORwS»NSLO ANS »< SLOANS* KSI LLNS 
6C CONTINUE 



CALCULATE REGIONAL NETWORK INTER-LIBRARY LOANS 



WRI TE(6» 1100) 

00 ’?0 JaltNTVPSLR 
WRI TE(6»1010)LIBTYPF( J) 
WRI TE ( 6>1015 ) 

WRI TE! 6* 1020 ) 

MUM L I BS = NLRT YPF ( J ) 

NSB0RWS=0 

KSBQRWS=0 

NSLO ANS=0 

KSLOANS=n 

KSI LLNS-0 

DO no K = 1, NRG IONS 
WRI TE(6, 1 n 3'' ) K 
NRRORWS=0 
KRB0RWS=0 

nrloans=o 

KRL0ANS=0 
NPR I NTS = o 
REGNUNG=NTRRUQT(K) 
STATUNQ=NTSSUQT 

o 

ERIC 
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rgprcnt=regnijnq/statuNq 

DO 1 00 1 = 1 ♦NUMLIBS 
I F ( IRFGIONf I »J) .NE.K ) GO TO ino 
NRB0RWS=NRB0RWS+NB0R0WS( I ♦ j) 

NSBORWS=NSBORWS+NBCROWS( I » J) 

KBOROWS=NBOROWS( 1 » J)*4.50 
KRB0RWS=KRB0RWS+KB0R0WS 
KSBORwS=KSBORWS+KBOROWS 
RLIBUNQ=NRUNQTI ( I , J) 

TF( RFGNUNQ.FQ.O ) RFGNUNQ=. 000r>l 
NLOANSR=NTRVLBR( K » *RGPRCNT* ( RL I 3UNQ/REGNUNO ) 

NLOANSS=0 

SLIBUNQsNSUNOTI ( I , J) 

DO 95 L=l»NRGIONS 
IF(L.EQ.K) GO TO 95 
REGNUNQ=NTRRUOT ( L ) 

RGPRCNTsREGNUNO/STATUNQ 
SRFGUNQ=NTR SIJQT ( L ) 

NLOANSS=NLOANSS+(NTRvLBR (L )*( l.-RGPRCNT ) 

X*(SLIBUNQ/ ( STATUNQ-SREGUNQ ) ) ) 

95 CONTINUE 

NL0ANSX=NL0A.NSR+NL0ANSS 

NRLOANS=NRLOANS+NLOANSX 

NSLOANS=NSLOANS+NLOANSX 

KLOA NSX = NLOAN$X*l . 50 

KRLOANS=KRLOANS+KLOANSX 

KSLOANS=KSLOANS+KLOANSX 

KILLONS=KBOROWS+KLOANSX 

KRRILLSf J»K)=KRR ILLS (J»K)+KI LLONS 

KSI LLNS=KS I LLNS+KI LLONs 

WRI TE( 6* 1040 ) LIBRARY ( I ,J) ,NB0R0WS( I » J ) , KBOKOWS *NLOANSX »KLOANSX » 
XK I LLONS 

nprints=i 

100 CONTINUE 

I F ( N PR I NTS , EQ .0 ) GO TO 1 05 

WRI TE( 6» 1.050 )NRBORWS *RRRORWS *NRLOANS*KHLOaNS *KRRlLLS(J*K ) 

GO TO 110 
105 WRI TE( 6 ♦ I 060 ) 

110 CONTINUE 

WRI TE ( 6 ♦ 1 070 ) NSBORWS * <SBoRWS » iMSLOANS »K$LOANS * <51 LLNS 
120 CONTINUE 

CALCULATE STATEWIDE NETWORK I NTER-L I BR ARY LOANS 

WRI TF( 6 » 1 ?00 ) 

DO i 60 J=1 »NTYPSLB 
WRI TE(6*I010)LIBTYPE( J ) 

WRI TE( 6*1015 ) 

WRI TE(6»lO?0) 

NUML I BS=NLBTYPF(J) 

NSB0RWS=0 
KSBORWS=0 
NSLOANS=0 
KSLOANS-O 
KSI LLNS=0 

DO i 50 K = 1 » NRG TONS 
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WRI TE(6»l030)K 

NRBORWS=o 

KRBORWS=0 

NRLOANS=o 

KRL0ANS=0 

NPR I NTS=0 

DO i 40 I = 1*NUM|_IBS 
I F ( IRFGIONt I ,J) .NE.K) GO TO 1*0 
NRBORWS = NRBORWS+NBOROWS ( I * J ) 

nsborws=nsborws + nborows ( I * J 1 

KG0R0WS=NB0R0WS< I . J)*4.50 
KR50RWS=KRB0RW C+ KB0R0WS 
KSBORWS=KSBORWS+KBOROWS 
SLIBUNQ = NSUNQTI ( I * J) 

STATUNQ=NTSSUOT 

NL0ANSX=NTSVLRR*{SLIBUM0/STATUNQ) 

nrloans=nrloans+nloansx 

NSLOANS=NSLOANS+NLOANSX 

KLOANSX=NLOANSX*l. BO 

KRLOANS=KRLOANS+KLOANSX 

KSLO ANS=K SLOAN S+KLOANSX 

KILLONS=KBOROWS+KLOANSX 

KSR ILLS (J»K)=KSR ILLS fJ,K)+KILLONS 

ksi llns=ksillns + killons 

WRI TE(6»i DAO) LIBRARY! I * J ) , NBOROWS ( I * J) * KBOROWS .NLOANSX .KLOANSX * 
X KI L LONS 
NPR I NTS= 1 
140 CONTINUE 

IF(NPRINTS=EO.O) GO TO 145 

WRI TE(6»1 0 5^' )NRBORwStKRBORWS»NRLOANS*KRLOA^S»KsRlLLSl J»K) 

GO TO 150 
145 WRI TE( 6* ] 060 ) 

150 CONTINUE 

WRI TE(6»1070)NSBORWS»KSBORWS*NSLOANS.KSLOANS,KSILLNS 
160 CONTINUE 



SUMMARIZE INTER-LIBRARY LOANS FOR ALL SYSlEMs 




170 

180 



WRI TF(6»1300) 

DO t 80 J = 1 *NT YPSLB 
WRI TE(6»1010)LIBTYPE( J) 

WRI TE( 6* 1310 ) 

WRI TE(6»13?0) 

WRI TE( 6 » 1 330 ) 

KPS I LLS = 0 
KRS I LLS=0 
KSS I LLS=0 

DO i 70 K=I »NRGI0NS 

WRI TE( 6*1 340) K, APR ILLS! J.K) ,KRRILLS( J.K) ,KSRILLS( J.K) 
KPSILLS=KPSILLS+KPRILL6( J,K) 

KRSILLS=KKSILLS+KRRILLS( J»K) 

KSS I LLS = KSSI LLS+KSR I LLS ( J » K ) 

CONTINUE 

WRI TE(6* 1075) KPS ILLS* KRS ILLS* KSS I LLs 
CONTINUE 
WRI TE(6» 1350) 
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WRI TE( 6*1310) 
vRI TE( 6 » n?°) 

WRI TE(6» 1 *80) 

DO 2C0 K = 1 » NRG T ONS 
<PR I LLN = 0 
KRR I LLN = n 
K5R ILLN=0 

DO i 90 J=1 »NTYPSLB 
KPRILLN=KPRILLN+KPRILLS( J»K) 
KRRILLN=KRRILLN+KRRILLs( J»K ) 

!<SR I LLNsKSR I LLN + KSR ILLS ( K ) 

190 CONTINUE 

WRI TE(6» 1 '340)K,KPRILLN<»KRRILLN,KSRILLN 

<PSTILL=KPSTILL+KPRILLN 

KRSTILL=KRSTILL+KRRILLN 

ksstill=ksstill+ksrilln 

?00 CONTINUE 

WRI TE( 6* 1 075 ) KPSTILL.KRSTILL .KSSTILL 

RETURN 

RND 
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SUBROUTINE tfcmSER 

COMMON L I BRARvr K'O • r ' ) *NR'jNGT 1(100*5) »NSUi\IOT I ( 1 no , 5 ) 

COMMON I RFC TON ( 1 •" 0 , f ) , NSFRVED ( 1 00 * 5 ) » N VOU )MS. (1 or . 5 ) 

COMMON N T I T L F c ( ] ' 0 » F ) ,N\/OLACW ( 100*5) »NTITACQ( lnr, 5 ) 

COMMON NBOROWS IKOCl 
COMMON L IRTYPF ( p ) , NLRTVPF t 5 ) 

COMMON NRGIONS »nTYPSLP 

COMMON NTkSfRV ( 1 f ) *NTKvOLS ( 15 ) »NTRT I TS ( 1 5 ) » NTKVOLA ( 1 5 ) 
COMMON N T f' T I T A (] 5 ) ,NTKiOj»»T ( ] 5 ) , NTRSU^T (1 5 ) » NTRVLBR ( 1 5 ) 

COMM ON N T SS F R V * N T 5 VO L S , im T S T I T S * N T SVG L A 
COMMON NTST ITA.NTSRUGT»NTSSUG)T*NTSVLBR 
COMMON KPR I LLS ( 5 * 1 5 ) »KRRILLS( 5 , 15 )»KSRHLS( 5,15) 

COMMON KPKPRCSC 5*1 * ) » KRKPRCS (5*15 ) »KSRPRCS( 5,15) 

COMMON KPnLC'VL ( 5«l 5 ) *KRkLCVL( 5.15 ) ,KSRLCVL( 5,1 5 ) 

1.000 FORMAT ( 1 HI ,^^HPRFSFNT ' pYftFM TFCHNICAL SFRV I CF. 5 „ / / / ) 

101J FORM AT (1H iAIM'H L! PR ART F«S* // ) 

1015 FORMAT ( 1H » 20X » 1 OM V 0 L UM r S * 1 0 X , 1 0 H T I T LFS , 1 OX , 1 On 
1020 FORM AT ( 1 H »?CX,K'H AC«UI RED* 1 OH COST.lOH ACQUIRED* 

XI OH COST » 1 0 H COST,/) 

1.030 FORMAT ( 1 H , 1 CH Rfc- I ON , I 3 , / ) 

1 040 FORM AT (1H , 1 OX, A10 ,5 I 10 ) 

1050 FORMAT ( 1H0, 7X , 1 2 HR EG I oN TOT AL , 1 X , 2 1 1 0 , 1 OX ,2 II 0 , / ) 

1060 FORMAT ( 1 H+,7X , 1 2 HN 0 LIBRARIES,/) 

FORMAT! 1 HO , 7X ,] INSTATE TOTAL, 2 X , 2 1 10 , 1 OX , 2 1 1 0 » // / /// ) 

1075 FORMAT ( 1 Ho » 7X , 1 1 HS T AT F TOTAL, ?X , 3 1 10 »////// ) 

1.100 FORMAT ( 1H1 ,^5HREGI ONAL NETWORK TECHNICAL SERVICES,///) 

1.200 FORMAT! 1H1 »*6HSTATFWIDF NETWORK TECHNICAL SERVICES,///) 

1 30C FORMAT ( 1 HI ,‘ a 4HTECHNlCAL SERVICES FOR ALL SYSTEMS,///) 

1310 FORMAT ( 1H *30X»10H RFGIONAL* lCH STATfwIDF) 

1320 FORM AT UH ,20X,1CH PRESFNT , 1‘!>H NETWORK, 10H NFTWORK ) 
1330 FORMAT ( 1 H , 20X , 1 OH COST.lOH COST.lOH COST,/) 

1340 FORMAT ( 1 H » 1 r 'H RFGION, I 3,7X,3 I 10 ) 

135u FORMAT ( 1 H , 1 3HALL Ll°R ARIES*//) 

CALCULATE PRESENT SYSTEM TECHNICAL SERVICES 



WRI TF( 6* 1 000) 

DO *0 J«1 .NTYPSLB 

WRI TE(6,1010) LlBTYPFt J) 

WRI TF( 6, 1 015 ) 

WRI TEC 6, 1020 ) 

NUMLIRS=NLBTYPF( J ) 

NSVOLAQ=D 

KSVOL D R=0 

KST I TPR=0 

KSPR0CS=0 

DO 2o K= 1 ,NRG IONS 

WRI TE( 6 » 1 030 ) K 

NRV0LAQ=0 

KRV0LPR=0 

KRTITPRsO 

NPR I NT S = o 
DO iO 1=1 .NUMLJBS 
IF(IRFGI0N( I,J).NE.K) GO TO 10 
NRVOLAQ=NRVOLAQ+NVOLACQ(I , J) 
NSVOLAQ=NSVOLAQ+NVOLACQ{ I , J) * 
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KVOLPRC=NVOLACD( I » 

KRVOLPR=KKVOLPR+KVOLPRc 
K5V0LPR=KSV0LPP+<V0LPRC 
KTI TPRC = NTITAC 0 ( I, J)*5.C0 
KR T I TPRsKRT I TPR + KT I tPRc 
KST ITPR=KSTI TPR+KT I TPRC 

kprocss=kvolppc+kt itprc 

KPRPRCS ( J ,<) =KPi<PRCs ( J , K ) +KPROCSS 
K$PR0CS=KSPR0CS+KPR0CSS 

WRI TE ( 6 » 1 O 4 C ) L I RKAKY ( I * J ) * NV^LACO ( I » J ) . KV^L HKC ,NT I T AC w ( I » J ) . 
XKTI TPRC > K.PROCS S 
NPR I NTS= 1 
10 CONTINUE 

I F ( N P R I N T 5 = ~ 0 » ) GO TO 15 

WRI TE(6»lu5U) NRVOLAQ »KRVOLPK»nRT I TPK » KPKPNCS ( J » K ) 

GO TO 20 
WRI TE ( 6 > 1 ^60 ) 

CONTINUE 

WRI T E ( 6 » 1 0 7 » • ) NFVOLAO,KsVOLPR,KST I TPR * < SPROCS 

oo continue 

CALCULATE REGIONAL NETWORK TECHNICAL SERVICES 

WRI TE( 6 » 1100) 

DO i 20 J= 1 »NTYPSLB 
WRI TE(6»1. OIO)LIBTYPE(J) 

WRI T E ( 6 » 1 0 1 5 ) 

WRI T E ( 6 » 1 0 ? 0 ) 

NUML I SS = NLB TYPE ( J) 

NSVOLAQsO 
KSV0LPR=0 
KST I TPR=0 
KSPROCS=0 

DO 110 K= 1 » NRG TONS 

WRI TE( 6»T.030)K 

NRVOLAQ=0 

KRVOLPR=0 

KRT I TPRsO 

NPR INTS=0 

DO iCO 1 = 1 » NtJML IBS 

!F( IREGIONt I , J) .NE.K ) GO TO 100 

NRVOLAQ=NR.VCLAO+NVOLACQ( I , J) 

NSV0LA3=NSV0LAQ+NV0LACQ( I , J) 

KV0LPRC=NV0LAC0( I » J)#.£0 
KRVOLPR=KRVOLPR+<VOLPKC 
KSVOLPR = KSVOLPR+KVO|.PRc 
REGNUN3=NTRRUQT ( K) 

REGNTIT=NTRTITS(K) 

IF(REGNTIT.FO.O) REGNT T T=. 00001 

KTI TPRC = NT9TAC0 ( I » j ) * 2 . 0 O+ ( NTITAC3 ( I , J ) * ( REGNUTN3/RFGNT IT )#3.00 ) 

KRTITPR=KRTITPR+KT ITPRC 

KSTITPRsKSTITPR+KTITPRC 

KPROCSS=KVOLPRC+KT ITPRC 

KRRPRCS ( J »K ) rKRKPRCS ( J , K ) +KPROCSS 

KSPROCS*KSPROCS + KPROCSc 

WRI TE( 6 . 1040 ) LIBRARY! I ,J) ,NvoLACQ( I ,J) , KvOLPRC ,NTl TACQ ( I ,J) , 
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XKT I TPRC » KPROCS S 
NPR I NT S= 1 
ICG CONTINUE 

I F ( N PR I NTS • EG. 0 ) GO TO 105 

WR I Tt ( 6 » 1 • '>'- ) NRVoL AQ »KKV^LPR ♦ kkT I TPk » KNRPRCS ( J » K ) 
GO TO 110 
1C5 WRI TF( 6, 1 050 ) 

110 continue 

WRI TE( 5* 1 07C )NSVOLAO»<SVoLPR,KSTITP*»<SPROCS 
120 CONTINUE 



CALCULATE S T A T f W 1 0 c NETWORK TECHNICAL SERVICE* 



erJc 



WRI TF( 5* 1 ?00 ) 

DO 2 on J=1,NTYPSL3 
WRI TE( 6 » 1.01 0 ) L I BTYPF ( J ) 

WRI TF( 6, 1015 ) 

WRI TE( 6* 10?0) 

NUML I 3S=NL?TYPF (J) 

NGVOLAQ=n 

KFyoL°R=° 

KST T TpR = n 
K S P R OC S * 0 

00 iPO Ks] »NRG IONS 

WRI TF (6*1 03 C ) K 

MRVOLAO=n 

KRV0LPR=0 

KRT I T D R = 9 

\iDR I NT5 = 0 

DO 1 RO 1 = 1 » NIJML I BS 

T c ( IRFGIONI I ,J) .NE.K) GO TO 1B0 

nrvolaq=nrvolao+nvolaco ( I * J ) 

NSV0LA3=NSV0LA0+NV0LAC0 ( I * J ) 

KVOLPRC = N\/OLACQ( I, J)*.60 

krvolpr=krvolpr+kvolprc 

KSVOLPR=K SVOLPR.+KVOLPRC 

STATUNQ=NTSSUOT 

STA TTT T=NTST ITS 

KTI TPRC = NTITACQ( I , J ) *2. 00+ (NT I TACO ( I » J ) * ( ST ATUNGi/STATT I T )#s.00 ) 
KRT ITPR = KRTITPR + KT ITPRC 
KST ITPR = KSTI TPR + KT ITPRC 

kprocss=kvolprc+kt itprc 

KSR PRCS ( J ,K ) =KSRPRCS ( J * K ) +KPROCSS 

KS P R 0CS = KSP ROC S+KP ROCS S 

WRI TE( 6 » 1. OaO)LTBRARY ( I , J ) ,NVuLACW ( I , J) » KVOLPRC *NT I TACO ( I ,J ) * 
XKTI TPRC.KPROCSS 
NPR I NTS = 1 
IPO CONTINUE 

TF(NPRINTS=EO.O ) GO TO 185 

WR I TE ( 6 » 1 0 5 0 ) NR VOL AO , KR VOL PR , KRT I TP R , K SKPRCS ( J , K ) 

GO TO 190 
185 WRI TE(6» 1060). 

190 CONTINUE 

WRI TE( 6» 1070)NSVOLAQ,KSVOLPR,KSTITPR.KSPROCS 
200 CONTINUE 



■» 
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SUMMARIZE TECHNICAL SERVICES FOR ALL SYSTFMS 

WRI TF(6*1.700) 

no 220 J= 1 .NTYPSLR 

WRI TF(6»lO], J)LTBTYPP( J) 

WRI TE( 6* 1310 ) 

WRI TE(6»1 3?0) 

WRI TF( 6* 1 370 ) 

KPSPRCS=n 

<RSPRCS=0 

<SS D RCS=n 

no 210 K =1 » NRG TONS 

WRI TE( 6* 1 ) K ,KPRPRCS ( J»K) »KRRPRCS( J,K) »<SKPRCS ( J,K) 

KPSPRCS=<PSPRCS+KPRPRCS( J»K) 

<RSPRCS=KRSPRCS+KRRPRCS( J»K) 

KS5PRCS=KSSPRC«+KSRPRC^ ( J»K) 

210 CONTINUE 

WRI TF( 6 * 1 0 7 5 ) KPSPRCS » KRSPRCS » KSSPRCS 
220 CONTINUE 

WRI TF( 6, 1 350 ) 

WRI TE( 6*1 31 0) 

WRI TE( 6 » 1720) 

WRI TF( 6* 1 330 ) 

DO 240 K=1 » NRG IONS 
<°RPROC=0 
KRR PROC = 0 
<SRPROC=n 

DO 230 J= T »NTYPSLB 
KPRPROC=<PRPROC+KPRPRCs( J,K) 

<RRPROC=KRRPROC+KRRPRCS( J»K) 

KSRPROC=KSRPROC+KSRPRCS( J»K) 

230 CONTINUE 

WRI TE( 6,1 74 '.) ) K , KPRPROC , KRRPROC , KSRPROs. 
<PSTPRC.=KPSTPRC+KPRPROC 
KRSTPRC=KRSTPRC+ KRRPROC 
KSS TPRC=KSSTPRC+KSRPROC 
240 CONTINUE 

WRI TE ( 6 » 1 P7S )KPSTPRC*KRSTPRC»KSSTPRC 

RETURN 

I^ND 
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FIGURE F . 3 
SUBROUT 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
1000 FORMAT ( 
1010 FORMAT( 
1015 FORMAT( 
1020 FORMAT< 
1030 FORMAT ( 
1040 FORMAT( 
1050 FORMAK 
1060 fORMAT( 
1070 fORMAT( 
1075 FORMAK 
1100 FORMAK 
1200 FORMATf 
1300 FORMAK 
1310 FORMAK 
1320 FORMAK 
1330 FORMAT! 
1340 FORMAT ( 
1350 FORMAT ( 



INE COLMGMT 

LIBRARY ( 100*5 ) , NRUNQK (100 ,5 ) .NstJNQTl ( 100,5 ) 
I REG ION (100,5 ) , NSERVED ( 100 * 5 ) »NvOLllMS ( 1 00 ,5 ) 
NTITLES( 100,5 ) , NVOL ACO (100 ,5 ) .NT I T ACQ ( 1 00 , 5 ) 
NBOROWS ( 100,5 ) 

LIBTYPF ( 5 ) »NLBTYPE( 5 ) 

nrgions.ntypslb 

NTRSFRV (15) .NTRvOLS ( 15 ) »NTRT I TS ( 1 5 ) 

NTRTITA ( 15) .NTRRUOT ( 1 5 ),NtRSUOT( 15 ) 
NTSS£KV,NTSVOLS,NTSTITS,NTSVOLA 

ntstita,ntsruQt ,ntssugt»ntsvlbr 
KPRILLS t 5,15) *KRRILLS< 5*15 ) , KSRILLSf 5,15) 
KPRPRCS (5,15) , KRRPRCS( 5,15 ) * KSRPRCSf 5, 1 5 ) 
KPRLCVL ( 5,15 ) * KRRLCVL ( 5, 15 ) * KSRLCVL (5,15) 



,NTRvOLa( 15 ) 
,NTRvLBR( 15 ) 



1 HI 

1H 

1H 

1H 

1H 

1H 

1 HO 

1 H + 

lHO 

1H0 

1 Hi 

lHl 

1 H 1 

1H 

1H 

1H 

1H 

1H 



36HPRESENT SYSTEM COLLECTION MANAGEMENT,///) 

A1 0 * 1 OH LIBRARIES,//) 

70X , 1 OH LOW CIRC. ) 

20X.10H VOLUMFS , 10'H COST,/) 

10H RFG I ON , I 3 , / ) 

1 OX, A I 0,2 1 10) 

7X.12HREGION TOjaL, IX, 2 I 10,/ ) 

7x,i2hno libraries,/) 

7X , 1 IhSTaTE TOTAL, 2X, 2 I 10,//////) 

7X,1 1HSTATE TOTAL, 2X,31 10*//////) 

3RHREG10NAL NETWORK COLLECTION MANAGEMENT,///) 
39HSTATEWIDF NETWORK COLLECTION MaNaGEMEN I , // / ) 
37HCOLLECTI0N MANAGEMEN) FOR ALL srsiEMb,///) 
30X,10H REGIONAL, luH si AiEwIDF) 

70X , 1 OH PRESENT, 1.0H NETWORK, 10H NETWORK) 

70X , 1 OH COST , 10H COsi.lOH COb!,/') 

10H REGION, I3»7x,3I1u) 

13HA.LL LIRRaRI / / ) 



calculate present system collection management 



WRI TE ( 6 * 1 000 ) 

DO 30 J=1,NTYPSLB 

WRI TE(6,1010)LIBTYPE( J) 

WRI TE(6,1015) 

WRI TE(6*1020) 

NUM LIBS=NLBTYPE (J) 

NSL CV0L=0 
KSL CVOL=0 
DO 20 K= 1 ,NRGIONS 
WRI TE( 6, 1030 ) K 
NRL CVOL=0 

nprints=o 

DO 10 1=1 ,NUML I BS 

IF( I REG I ON ( NJl.NE.K) GO TO 10 

NLCV OLM=NT I T L E S ( I*J)*.50 

NRLCVOL=NRLCVOL+NLCVOLM 

NSLCVOL=NSLCVOL+NLCVOLM 

KLCV OLM=NLCVOLM* .20 

KPRLCVL ( J»K) =KPRLCVL( J,K)+KLCVOLM 

KSL CV0L=KSLCV0L+KLCV0LM 

WRI TE(6»1040)LIBRARY( I ,J) , NLCVOLM , KLCVOLM 




* v_i 
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FIGURE F.3 

NPR I NTS= 1 
10 CONTINUE 

IF(NPRINTS.EQ.O) GO TO 15 

WRI TE( 6» ] 050 ) NRLCVOL » KPRLCVL ( J*K ) 

GO TO 20 
15 WRI TE(6»1060) 

20 CONTINUE 

WRI TE(6» 1.070) NSLCVOL *KsLCV0L 
30 CONTINUE 

CALCULATE REGIONAL NETWORK COLLECTION MANAGEMENT 

WRI TF(6»1100) 

DO 1 20 J=1 * NTYPSLB 
WRI TE( 6»l0lO)LIBTVPE( J) 

WRI TE( 6» 1015 ) 

WRI TE(6» 1020) 

NUML I BS=NLBTYPF ( J ) 

NSL CVOL=0 
KSL CVOL = 0 

00 110 K= 1 ,NRGIONS 
WRI TE ( 6 * 1 030 ) K 
NRLCVOL=0 
NPR I NTS=0 

DO 1 00 1 = 1 »NUMLIBS 

IFUREGIONf I ,J) .NE.K) GO TO 100 

NLCVOLM=NRUNQTI ( I* J)*.50 

NRLCVOL = NRLCVOl. + NLCVOLM 

NSL CVOL=NSLCVOL + NLCVOLM 

KLCV0LM=NLCV0LM*.20 

KRRLCVL ( J , K ) =KRKLC VL ( J *K ) +KLCVOLM 

KSL CVOL=KSLCVOL + KLCVOLM 

WRI TE( 6*1040) LIBRARY (I , J ) , NLCVOLM *KLCVOLM 
NPR I NTS=1 
100 CONTINUE 

IF(NPRINTS.EQ.O) GO TO 105 

WRI TE(6»1050)NRLCVOL*KRRLCVL( J,K) 

GO TO 110 
105 WRI TE(6»1060) 

110 CONTINUE 

WRI TE(6»1070)NSLCVOL»KSLCVOL 
120 CONTINUE 

CALCULATE STATEWIDE NETWORK COLLECTION MANAGEMENT 

WRI TE( 6*1200 ) 

00 200 1 *NTYPSL6 

WRI TE(6*1010)LIBTYPE( J) 

WRI TE(6»1015) 

WRI TE(6»l0?0) 

NUML IBS =NLBTYPE ( J) 

NSL CVOL = 0 
KSL CV0L = 0 

DO 1 90 K= 1 * NRGIONS 
WRI TF (6* 1 O3O ) K 
NRLCV0L=0 




290 



n n o 



FIGURE r .3 



N°R I N T 5 = O 

DO i 80 I = 1»NUWLIPS 

T c ( TR^GIONt T, J) .NP.K ) 00 TO 1«0 

NLCVOLM-NSUNGTI < I » J)#.50 

NRLCV0L=NRLCV0L+NLCV0LM 

NSLCV0L=NSLCV0L+NLCV0LM 

KLCVOLM=NLCVOL wl * • ?0 

K?,R LCvL ( J ) =KSRLCVL ( J ,K ) +KLCVOLM 

KSLCV0L=K0LCV0L+KLCV0LM 

WR I TE( 6 » 1 O&O ) L T BRARY ( I » J ) » NLCVOLM , KLCVOLM 
NPR I NTS= 1 
1 B>) "ONTIMUE 

IF(NPRINTS.EO.O) GO TO 185 

WRI TE( 8 0 OSO) NRLCVOL.KSRLCVL ( J.K) 

GO TO 1 GO 
185 WRI T F ( 6 * 1 6 - ) 

190 CONTINUE 

WRI TE( 6* 1 070) NSLCVOL ,KSLCV0L 
?00 CONTINUE 

SUMMARIZE COLLECTION MANAGEMENT F OK ALL SYSTEMS 



?1 0 
??.Q 



230 



WRI TF(6»1^0°) 

DO 2?0 J=1 .NTYPSLR 
WRI TE( 6* 1 0] 0) LTRTYPF ( J ) 

WRI TE ( 6 » 1 3] 0 ) 

WRI TE(6,10?0) 

WRI TE(6»1330) 

KPS LCVL = 0 
KRS LCVL = '^ 

KSS l.CVL = 0 

DO 210 K= 1 ,NRGTON<= 

WRI TE(SO 34 ))K,KPRLCVL (J,K) , KKRL CVL ( J , K ) , KSKLCvL ( J , K ) 
KPS LCVL =KPSLCVL+KPRLCVL(J,K) 

KRS LCVL = KRSLCVL+KRRLCVL ( J, K ) 

KSS LCVL = KSSLCVL + KSRLCVL ( J, K ) 

CONTINUE 

WRI TE ( 6 » 1 075 ) KP5LCVL » KRSLCVL » K5SLCVL 

CONTINUE 

WRI TE ( 6 » 1 350) 

WRI TE(6» 1310) 

WRI TE(6» 13?0) 

WRI TE ( 6 » 1 330 ) 

DO 240 K=l, NRG IONS 
KPR LWCV=0 
KRR LW r V=0 
KSRLWrv=0 

DO 230 J.pI.NTYPSLB 

KPR LWCV=KPRLWCV+KPRLCVL ( J, K ) 

KRR LWCVsKRRLWCV+KRRLCVL ( J , K ) 

KSR LWCVsKSRLWCV+KSRLCVL ( J » K ) 

CONTINUE 

WRI TE ( 6 » 1 340 ) K , KPRLwCV , KRRLWCv » KSRLwCV 

kpstlcv=kpstlcv+kprlwcv 
KRS TLeV=KRSTLCV+KRKLWCV 
ksstlcv=ksstlcv+ksrlwcv 
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FIGURE F.3 

74 0 CONTINUE 

WRI TE(6»107^)KPSTLCV.KRSTLCV,K^STLCV 

RETURN 

ff NO 
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APPENDIX G 

MODELING, ESTIMATION, AND PREDICTION 
USES OF REGRESSION ANALYSIS IN LIBRARY RESEARCH 

The use of quantitative techniques for network planning is not 
new, but particular methods widely utilized in other disciplines 
are virtually unknown to the library profession. This Appendix illus- 
trates the method of multiple regression analysis as applied to 
modeling, estimation, and prediction of systems important in library 
planning. 

Regression analysis requires three inputs: 

1. A model or a set of alternative models. 

2. Data corresponding to the variables included in the 
model(s) . 

3. Computational facilities to carry out the estimation 
of the parameter in the model(s). 

Since library researchers have no body of generally accepted 
theory upon which to rely, the models utilized must of necessity be 
•fairly ad hoc. This should not disqualify their usefulness, for the 
main purpose of regression analysis here is to establish stable 
empirical relationships among variables that can be observed and/ 
or manipulated. 

Data availability often presents a problem because many libraries 
do not collect the necessary data or do not collect data v?hich are 
comparable with those collected by other libraries. Regression 
results are only as valid as the data used in estimation. However, 
the aim is to establish average relationships for all libraries. 
Therefore, one-hundred percent accuracy in the model's parameter 
estimates need not be the goal of the investigator. 

Once the model(s) has been specified and the data collected, 
the process of multiple regression estimations is attempted. In 
most cases a ready-made computer program can easily handle the 
estimation procedure. Although this phase of research can be done 
on a desk calculator, it is recommended that the researcher obtain 
use of a high-speed computer. Hand computation is extremely time 
consuming and the possibility for error is great. 

In what follows, selected results from working papers are 
presented in order to illustrate the possibilities for quantitative 
analysis using multiple regression. 

Readers wishing to pursue the technical aspects of regression 
are referred to J. Johnston, Econometric Methods , McGraw-Hill, 

New York, 1963 and P. Rao and R. L. Miller, Applied Econometrics , 
Wadsworth Publishing Company, Belmont (March, 197l). 
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G.l Determinants of Multiple-Copy Ordering 



For proper evaluation of possible benefits and costs arising 
from network book processing, it may be necessary to estimate the 
degree of multiple-copy ordering in the library system. One obvious, 
but costly, procedure would involve extensive sampling of all the 
libraries to be involved in the network. 

Another approach is to gather data from a sample of libraries 
and analyze this using the multiple regression technique. The data 
gathered for use in this project consisted of information on the 
degree of individual library duplicate ordering and other pertinent 
characteristics. It should be noted that these data are cross- 
section for the year 1968. 

G.1.1 Theory 



It is perhaps futile to embark upon a theory of multiple-book 
ordering. All that can sensibly be offered is some common-sense 
ad hockery. 



The main determinants of duplicate ordering would seem to be 
the relative size of the library and concomitantly the size of the 
population served. Presumably, large libraries require more than 
one copy of certain books, especially best sellers, in order to keep 
the queuing time below what they consider an acceptable upper limit. 



A pr iori , then, the 
Assumption 1: 
Assumption 2: 



following assumptions are made: 

3(va/tad) 0 

3 VOLUMS > 

3 (VA/TAD) q 

3 POP > 



where VA 
TAD 
POP 
VOLUMS 



Volumes added 

Titles added 

Population served 

Total book stock as measured by 

number of volumes in library. 



Assumption 1 is that the degree of multiple-copy ordering will 
increase as the size of the library increases, holding all other 
things constant. Assumption 2 is that the degree of multiple-copy 
ordering will increase as the population served increases, holding 
other things constant. 



Population served may not, though,- give a true picture of 
patronage utilization. A large population could demand very little 
from the local library whereas the converse could be true for a 
library serving a relatively small population. Utilization can be 
measured quite well by circulation per capita (CIRCPC). 
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A priori 5 then: 

~ ' 9 (VA/TAD) o 

Assumption 3: 3 CIRCPC 

Assumption 3 is that the degree of multiple-copy ordering 
increases as circulation per capita increases, cet. par. 

G .1.2 Empirical Results — Simple Correlations 

In an attempt to assess the validity of the above assumptions , 
the approach is to examine the zero-order sample correlations. The 
critical value of r is 0.3783 at the 90 percent level of confidence 
and 0.5614 at the 99 percent level. (These are obtained from Fisher T s 
Z transformation.) 

While recognizing the weaknesses in using simple correlations, 
because they do not take into account complex relationships among 
the variables, the data can be considered to have not contradicted 
assumptions 1 and 2, for: 

r (VA/TAD, VOLUMS) = 0.63741 
r (VA/TAD, POP) = 0.76227 

Both these simple correlations are significant at the 1 % level. 
Assumption 3 contradicts the data in our sample, for: 
r (VA/TAD, CIRCPC) = -0.0058 

Although r is negative, it is almost zero, indicating no association 
rather than inverse association. 

Some empirical associations that were not suggested in the 
theory but exist in the data may be given here: 

r (VA/TAD, V0LADD) = 0.89154 
r (VA/TAD, PCNTVA) = 0.64458 

The first one indicates that there is an association in the 
data between the absolute magnitude of increases in book stock and 
the degree of multiple-copy ordering. This positive relationship 
holds also for variations in additions as a percent of existing 
book stock (PCNTVA). 

G .1.3 Empirical Results — Multiple Regression Analysis 

A more fruitful approach to the study of the determinants of 
multiple-copy ordering involves the estimation of more complex 
relationships. Thus regression analysis is appropriate. The func- 
tional form of the relation is first considered. 
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